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Can Mathematicians and Educationists Cooperate? 


By Rosert J. HAVIGHURST 
General Education Board, New York, N. Y. 


One of the promising things in recent 
educational history is the growing inter- 
est that college and university teachers 
have been taking in the teaching of mathe- 
maties at the secondary school level. As 
people are coming to realize, we are in the 
midst of a reorganization of secondary 
school education that is of profound im- 
portance for the future of America. We 
are creating a program of general educa- 
tion for youth of secondary school age 
that is a uniquely American experiment. 
In such a significant venture it is ex- 
tremely important that all the parties that 
have an interest in education should be 
aware of what is going on and active in di- 
recting the course of events. It is a good 
thing, therefore, that such an important 
group of the keepers of our cultural herit- 
age as the mathematicians should be tak- 
ing a hand in directing the reorganization 
of general education at the secondary 
level. 

Since the reorganization of general edu- 
cation that we are speaking about involves 
the creation of a plan for the education of 
practically all of American youth to the 
age of 18 or even beyond, we now face 
different problems from those that con- 
cerned educators in former years, when 
most students who reached the senior high 
school intended to enter college. Our prob- 
lem, now, is to devise a program of general 


education for the children of all the people 
until they reach at least the late ’teens, 
We need to work out a flexible program 
which on the one hand will meet the needs 
and suit the capacities of those who a gen- 
eration ago were the only attendants of 
secondary schools—the future holders of 
professional, business, and higher clerical 
positions and those who might marry 
them—and which on the other hand will 
meet the needs and suit the capacities of 
the millions of young people who will oc- 
cupy minor business and clerical positions 
and who will earn their living by manual 
labor. 

To solve this problem we must rely 
upon four groups of people. First, there 
are the keepers of our cultural heritage: 
mathematicians, historians, scientists, 
economists, students of literature, gov- 
ernment, art, and all the other scholars 
who preserve and increase our store of 
knowledge. Since general education is, in 
part, a process of transmission of the cul- 
tural heritage, these people must aid in 
the reorganization of general education. 
Second, there are the technicians in edu- 
‘ation—textbook writers, radio artists, 
film producers, curriculum specialists, mu- 
seum directors, administrators. 
These people must find means of making 
education achieve the purposes society 
has for it. Third, there are the philoso- 


school 


211 





212 
phers in education—those who study our 
social ideals and formulate the purposes of 
education so that it may lead to the real- 
ization of those ideals. Fourth, there are 
the students of human development— 
those who study the individual, how he 
learns and how he grows and develops 
into the kind of individual that our so- 
ciety prizes, and who attempt to help us 
find out how to teach most effectively. 

These may be four separate groups of 
people, or they may be four roles which 
are played by the same people. very 
mathematician is to some extent educa- 
tional technician, philosopher, and stu- 
dent of development, though he is most 
able to contribute to education as a mathe- 
matician. Every educational technician is 
to some extent philosopher, student of de- 
velopment, and specialist in some phase of 
the cultural heritage, though he is most 
able to contribute to education as a tech- 
nician. We tend to include the three 
groups that have especially to do with 
education in one larger group and to eall 
them educationists. It is, then, through 
cooperation of specialists in the cultural 
heritage and of educationists that we must 
seek the solution for the problem of gen- 
eral education. And for light on the prob- 
lem of mathematics in general education 
we must look particularly to cooperation 
between the mathematician and the edu- 
cationist. 

The facts that the mathematician can 
play the roles of the educationist to a 
limited extent, and that the educationist 
can play the role of the mathematician to 
a limited extent, make cooperation be- 
tween the groups both possible and diffi- 
cult. There is ground for appreciation of 
each group by the other, but there is also 
temptation for one group to attempt to do 
the whole task. It is only common sense to 
say, though, that the problem of the place 
of mathematics in a reorganized general 
education cannot be solved by unilateral 
action of any interested party. No one- 
sided efforts will do. What is needed is a 
genuine working together, not with an air 
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of grudging armistice, but in a spirit of 
generous cooperation. Professor Hedrick! 
and Professor Reeve? have stated the need 
for such cooperation so cogently that one 
wishes they would write again, at the pres- 
ent time. 

In such cooperation, much must be un- 
derstood and forgiven. Foibles and minor 
faults must be overlooked. Cooperation 
calls for objectivity, broadmindedness, 
and straight thinking, which 
flourishes when people permit themselves 


none of 


the indulgence of irritation. Cooperation 
ealls for one thing more in this case 
agreement upon a set of basie principles 
something like the following: 


Basic PRINCIPLES FOR COOPERATION 
BETWEEN MATHEMATICIAN AND 
lk. DUCATIONIST 
at the 
level is in need of thoroughgoing reorganiza- 
tion. In 1890, six per cent of the boys and 


1. General education secondary 


girls of senior high school age were i: 
senior high school. In 1912, sixteen per 
cent, and in 1934, fifty-four per cent of th 
boys and girls of senior high school agi 
were in senior high school, and the propor- 
tion is still rising. Thus the high schoo! 
curriculum which a generation ago was 
serving only those who aspired to upper 
middle class positions in professions or 
business, or who planned to marry such 
people, must now serve these same peop! 
plus an enormously greater number 0! 
people who must take minor business and 
clerical positions or do manual labor, or 
keep house for such people. At this point 
some people will say 





let us deny a sce- 
ondary school education to all except 
those with superior academic intelligence, 
by raising our standards so as to fail and 
discourage those who cannot do the work 
that involves abstract thinking. But that 


1 E. R. Hedrick, “Desirable Cooperation be- 
tween Educationists and Mathematicians, ’ 


School and Society, New York, December 17, 
1932. 

2 W. D. Reeve, ‘‘The Teaching of Mathe- 
matics in the Schools,’’ Scripta Mathematica, 
New York, April, 1935. 
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is a vain hope. No one can study the recent 
history of secondary education in America, 
no one can look at the facts of the life of 
youth in America today, without realizing 
that the publie high school is committed 
in the mind of the publie to providing : 
secondary school education for the great 
mass of youth. The new mathematies pro- 
gram must be flexible enough to meet the 
needs and fit the capacities of the new as 
well as the old secondary school population. 

2. There are two parties interested in the 
reorganization of general education, the 
scholar and the educationist. The scholar 
preserves and increases the cultural herit- 
age. The educationist is a student of the 
philosophy, psychology, and practice of 
education for adolescents. 

3. People who have specialized in the 
study of a particular set of things know more 
about them than others do, though others 
have a duty to be interested in affairs of 


213 


public concern and a right to express their 
views. This means that the mathematician 
knows more about mathematics than 
others do, and that he has a duty to be 
interested in the problems of general edu- 
‘vation and a right to express his views on 
them, while recognizing that the educa- 
tionist knows more than the mathema- 
tician does about the philosophy, psy- 
chology, and techniques of education for 
adolescents. It also indicates that the edu- 
‘ationist should recognize the superior 
knowledge of the mathematician concern- 
ing the contribution of mathematical 
thinking to our culture and should look 
to him for help in discovering the place of 
mathematics in general education. 

4. Parties to cooperation should not allow 
their private opinions of the motives or in- 
telligence of other parties to interfere with 
courtesy and tolerance in the conduct of the 
common cooperative venture. 





“Numbers and Numerals” 


THE following letter will give an idea of what one prominent teacher thinks of 


‘‘Numbers and Numerals 


Dear Proressor REEVE: 


Teachers College, 
Columbia University 
April 14, 1937 


Please let me say that I am delighted with the new publication, ‘Numbers and Numerals.”’ 
his is precisely the sort of material we have been seeking for our pupils in Public Schoo! 500, 


Speyer School. 


In our classes for young children of IQ’s of 130 and above, we are making a five-year study of 
the history of civilization. The part played by number, by measurement, and by precision in all its 
forms, is constantly noticed by these pupils. They find just what they need in such a publication 


as ‘‘Numbers and Numerals.”’ 


Sincerely yours, 
Leta 8S. HOLLINGWORTH 
Professor of Education and 
Educational Adviser to 
Publie School 500, 
Manhattan, Speyer School. 


Copies of this monograph may still be had for 25¢ postpaid from The Bureau of Pub- 
lications, Teachers College, 525 W. 120th St., New York City. 








Providing for Individual Needs in Mathematics’ 


By Virait § 


. MALLORY 


Professor of Mathematics, State Teachers College, Montclair, New Jersey 


AS HIGH SCHOOL teachers of mathemat- 
ics we are aware of the necessity for provid- 
ing for differences in the abilities of the pu- 
pils in our high school classes. We know 
how much these abilities vary even in pre- 
sumably homogeneous groups. The best 
pupil in a class can do, with accuracy, near- 
ly twice as much work as another pupil in 
that same class and yet both of them 
would be classified as bright pupils. The 
variation in a presumably homogeneous 
slow group is much greater and when we 
realize that in an unselected group both 
the brightest and the slowest may be 
present, it seems evident that no mere dif- 
ferentiation of work in a single class can 
possibly provide for the wide variations in 
interest, in abilities, and in needs of all 
the pupils at present in high school. The 
only way that adequate provision can be 
made is through a revision of the course of 
study in mathematics. In making this 
revision we shall have to bear in mind not 
only the needs of that large group of 
pupils for whom we have been steadily 
simplifying our courses in mathematics 
but also the needs of that smaller group 
whose native intelligence gives promise of 
leadership. 

The presence in our classes of these slow 
pupils in large numbers has affected our 
standards and our methods of teaching. 
Their presence has dictated our general 
policy to the extent that the brighter pupil 
is deprived of all challenge in the work in 
mathematics. He must endure the con- 
tinually repeated explanations and the 
never-ending drill and practice which he 
does not need but which are necessary if 
the slow pupil is to attain that meagre 
mechanical skill of which he is capable. 

In discussing the provisions that must 
be made in the high school course of study 


in mathematics to meet individual needs, 
I am going to give equal emphasis to the 
necessity of providing for the bright as 
well as the dull. It is necessary however, 
that I first discuss those changes which 
must be made in the high school course of 
study in mathematics before the needs of 
the better pupils can be considered at all. 
For it is futile to consider making provi- 
sion for the better students as long as the 
majority of high school pupils are inca- 
pable of pursuing any ordinary course in 
mathematics with fair success to them- 
selves and with any degree of satisfaction 
to the teacher. 

In 1908 when I began teaching there 
were enrolled in the high schools of the 
United States 770,000 pupils, of whom 
333,000 were in the ninth grade. At that 
time there were probably 1,850,000 four- 
teen year olds and a fair estimate would be 
that 18 out of every 100 children eventu- 
ally reached the ninth grade. In general 
these pupils had the intelligence to suc- 
cessfully do the ordinary work in mathe- 
matics and still have time left for a num- 
ber of side excursions which whetted their 
appetites for a further study of mathemat- 
ics. Because they were in the ninth grade 
it was known that they had given evidence 
of their mastery of the fundamentals of 
arithmetic. Many of the poorer students 
were held up in the elementary school 
because of deficiencies in arithmetic. They 
were held back in one grade or another 
until they were reasonably proficient in 
arithmetic skills and in the ability to rea- 
son in arithmetic problems or until they 
left school to go to work. Of those pupils 
who succeeded in reaching high school 
quite a large percentage failed to attain 
predetermined standards and left high 
school, many of them at the end of the 


* Read at the Annual Meeting of the National Council of Teachers of Mathematics at the 


Palmer House in Chicago on Feb. 20, 1937. 
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first year. In general, a few more than 25% 
of those who entered the ninth grade suc- 
ceeded in graduating from a four-year 
high school course. About one-fourth of 
the graduates continued their education 
in some higher institution. 

At that time one of the important fune- 
tions of the high school was preparation 
for college. Our teaching of algebra and 
geometry was largely directed toward 
this aim, and our standards were in- 
fluenced by college requirements. 

I do not need to tell you of the changes 
that have occurred since that time but it 
will clarify the situation if we review them 
briefly. 

First, the high school population in 
1935 was nearly nine times as great as it 
was in 1908. Instead of 18 out of every 
100 we probably have today 80 out of 
every 100 children entering the ninth 
grade. In the earlier year only the most 
capable pupils entered high school. It is 
evident that this is not true today. The 
high school population includes many 
pupils in the lower intellectual groups. At 
least the range of mental age is greater 
than in the earlier year. 

In the National Survey of Education! 
there is the statement: ‘The evidence 
presented seems to indicate progress 
toward intellectual democratization, that 
is, toward increased representation in 
secondary schools of intellectually less 
competent youth. It is not that intellee- 
tual selection is no longer operative, but 
that it is less operative than formerly. There 
is evidence that in many communities the 
secondary school population as a whole is 
not far from being a representative cross- 
section of at least the total literate popu- 
lation... .” 

In the second place, studies of overage- 
ness in the elementary school, made 
about twenty-five years ago, showed the 
large number of children who were held 
‘a - a, 2. N., Noll, ¥. 0, and Drake, 

.E., J Survey of Secondary School Edu- 
cation, The Secondary School Population, Bul- 


letin 1932, No. 17, Monograph No. 4, P. 26, 
United States Government Printing Office. 
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back because of deficiencies in elementary 
school subjects. Arithmetic furnished its 
full share of such failures. A solution of 
this problem has since been secured. It is 
frequently solved by promoting pupils 
because of age instead of proficiency in 
elementary school subjects. A study of 
511 slow ninth grade pupils in 11 different 
cities made in 1931 showed that 75% of 
them were below grade in ability to com- 
pute and 64% were below grade in ability 
to reason in arithmetic situations. The 
range was from grade 4 to grade 9. Thus 
we can no longer assume that the presence 
of a pupil in the ninth grade gives any 
assurance of his proficiency in the skills 
in arithmetic or of his mental maturity or 
ability to think quantitatively. Thus we 
see that more pupils are entering high 
school today; that they have less ability 
and are less well prepared than pupils of 
sarlier years. Despite this, twice as many 
of them are remaining to graduate. That 
is, we have so modified our standards or 
the subject matter of our courses that a 
much larger percentage of high school 
pupils is successfully continuing in high 
school to graduation. 

A fair picture of the present ninth grade 
class probably is as follows. Over 70% of 
them are below 110 1.Q. In any representa- 
tive sampling of them there will be some 
pupils who have never passed their fourth 
grade arithmetic. There will be many of 
them who cannot successfully attack any 
problem in reasoning which involves more 
than one or two simple steps; who cannot 
successfully follow through any problem 
that does not depend largely on mechani- 
cal manipulation and pure memory. For 
you must bear in mind that the slow pupil 
can, with sufficient practice, be taught to 
do reasonably well those things in which 
mechanical manipulation takes the place 
of reasoning and thought. 

Thus in mental maturity and in pro- 
ficiency in arithmetic the high school 
population has changed greatly. It will be 
well to examine what we teachers of 
mathematics have done with the courses 
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in mathematics to meet these changing 
conditions. 

In general we find that algebra and 
geometry are still the only courses of- 
fered. We have decided that we have 
nothing else to offer these pupils to meet 
the changed situation today. It is true 
that we have diluted and curtailed the 
extent of these courses to fit the abilities 
of the majority of our pupils, but they 
are essentially the courses of 20 years ago. 
We have given no recognition to the needs 
of the pupils in arithmetic nor of their 
need for courses that will develop a quan- 
titative appreciation of the world in 
which they live. Nor do we consider the 
ability of those pupils who are capable of 
doing real work in mathematics and who 
enjoy the challenge of intellectual activity. 
To all of them we say—‘Take diluted 
algebra or else no mathematics.” In many 
school systems today it is “‘no mathemat- 
ics.” 

Thus there is a crisis in mathematics. 
It is a crisis that is caused by those who 
will not recognize that our high school 
population has changed since 1908. It 
is a crisis caused because we do not pro- 
vide courses in mathematics which pro- 
vide for arithmetic deficiencies and for 
mental immaturity in our pupils. It is a 
crisis caused by those who insist that alge- 
bra diluted ad nauseam should be pro- 
vided for both the bright and the dull. It 
is a crisis that results because they say 
that every pupil must either take this 
diluted algebra or else he must take no 
mathematics at all. It is a crisis that could 
be eliminated at any time by providing 
courses in mathematics for the majority 
of ninth grade pupils which would take 
due consideration of their needs, of their 
abilities, and of their interests. It is a 
crisis caused because no attention is paid 
to the claims of the brighter pupils who 
do not need to have their course in mathe- 
matics diluted. 

Thus in order to provide for individual 
needs in mathematics our first step must 
be to care for that large majority of our 
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high school pupils whose needs and abili- 
ties indicate that algebra alone is not a 
panacea for all their ills. We can make 
adequate provision for present high school 
pupils only through a revision of the course 
of study in mathematics. 

Assuming that the issue is met and an 
adequate course is provided we should be 
able to face any critic and be able to 
justify required courses in mathematics 
for every pupil. We should be able to 
justify these courses on the ground of 
their civie and social aims as fully as any 
English, social studies, or science course 
is Justified for high school pupils. 

Such courses have been developed in 
several states and in many cities. Among 
the state courses of study may be men- 
tioned those of Idaho, New Jersey, New 
York, and Washington. Among the cities 
are Cleveland, New Haven, Oakland, 
(Cal.), and Philadelphia. All of these 
courses agree in that their subject matter 
is mathematies selected to fit the needs, 
interests, and abilities of a large part of 
present high school pupils and none of 
them is merely modified algebra. I do not 
think that any of these courses should be 
considered ‘“‘terminal” courses. I believe 
that every senior high school pupil should 
have at least two years of mathematics. 
I stated this belief in an article in T/x 
Mathematics Teacher in 1931. Many of 
these pupils may, on the completion of 
these courses, wish to study algebra or 
geometry. Because they are two years 
older than when they entered high school 
there is greater probability of their doing 
so then with success. 

I shall mention briefly the course for 
the ninth year published last fall by the 
Department of Public Instruction of New 
Jersey. It is the first year of a proposed 
two year course in general mathematics. 
Work on this course of study was begun 
in 1932 and a tentative syllabus for the 
ninth year was prepared. This was used 
in experimental form in 1933-34 by twenty 
schools. As a result changes were made and 
the revised syllabus was again tried out in 
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classroom use before its final adoption. 
The course for the tenth year is under- 
going the same rigid test at the present 
time. The Preface defines the course thus 2 
“The course outlined in this syllabus is 
planned as a program of learning activities 
for those ninth grade pupils who make less 
than normal progress. The syllabus con- 
tains materials of essential value for all 
pupils who are not planning to meet the 
requirements of the college entrance ex- 


ay 


amination board 
The broad aim of the course is stated in 
the Foreword: 


The high school must base its judgment in 
preparing the curriculum for its pupils upon a 
broad philosophy of education which aims to 
determine what mathematics should be taught 
to each child to prepare him to utilize his Op- 
portunities for service and pleasure to the limit 
of his capacity. It must offer this selection at a 
time when his maturity has advanced suffi- 
ciently to permit him to grasp the significance of 
the work and when his wider contacts with 
society condition him for purposeful application 
to his projects both for immediate values and 
for ultimate outcomes 

There are those who feel that mathematics 
beyond arithmetic should be required only of 
pupils who are to continue in college and spe- 
cialize in the field of mathematics or in some of 
its allied sciences. These critics believe that the 
needs of society can be ably supplied by the 
mathematical expert who will care for economy 
and efficiency in business and government, and 
for the proper adjustment of affairs in all other 
mathematical situations. They do not consider 
that this impersonal efficiency often operates 
entirely contrary to the best interests of the 
average citizen who is unable to comprehend 
the mathematical significance of his situation 
and consequently is the ready prey of almost 
any promotional scheme. 

Once we admit the importance of mathe- 
matics in the modern educational scheme, we 
must see that attainments in the elementary 
school in this subject are necessarily inadequate 
to serve the increasingly important role of 
mathematies to the 


average citizen in our 


rapidly advancing civilization. 

The course contains six units of work: 
(1) Direet Measurement; (2) Graphs; (3) 
rhe Formula; (4) Opposite Quantities: 


’ Syllabus in Ninth Year Mathematics, De- 
partment of Publie Instruction, Trenton, N. J. 
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(5) Mathematies of the Home; and (6) 
Review through Quantities. 
Other noteworthy features of the syllabus 


Variable 


besides its experimental basis are the em- 
pupil 
activities and the continuous comment on 


phasis on conereteness and on 
teaching procedures that accompany all 
of the suggested subject matter. 

In what follows I shall that 
provision has been made for this majority 


assume 


of high school pupils by suitable courses 
in mathematies. At any rate I am assum- 
ing that the course in mathematies for 
the brighter pupil need not be dominated 
by the vast majority of slow pupils that 
we have in high school at the present time. 
With this explanation and based on these 
assumptions, I am going to indicate some 
of the extensions and some of the changes 
in the 
which can be made to give these brighter 


present courses in mathematics 


pupils a conception of the beauty of 
mathematies and of its value to them. In 
suggesting the inclusion of enrichment 
material in a course in mathematies for 
the better students it may well happen 
that traditional material 
taught in algebra may be eliminated and 
that in many places the emphasis be 
changed. Generally the material which is 
eliminated presents much greater diffi- 


some of the 


culty than the new material which is sug- 
gested. 

To be conerete I shall indicate briefly 
the course we teach in the College High 
School at Montclair. In the seventh grade 
we emphasize continued practice on the 
fundamental skills in arithmetic, applica- 
tions of percentage, intuitive and experi- 
mental geometry, an introduction to social, 
home and community problems, and the 
formula as a short way of writing a rule. 
In the eighth grade mathematies is part 
of an integrated program which includes 
English and the social studies. The course 
is built about four major topics. 

1. How man expresses himself. In mathe- 
maties this is through number, graphs, 
drawings, diagrams, equations and formu- 
las. 
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2. Man’s behaviour and relation to 
others—fads, fashions, and customs. In 
mathematics this gives an opportunity to 
spice the work with a little of the history 
of arithmetic, of methods of calculation 
and of land measure, and with the use of 
geometric form in the construction of 
primitive homes. It emphasizes money 
and banking, insurance and taxation. 

3. Man’s worthy use of leisure time. Here 
is shown geometric form and symmetry 
in art and nature, mathematics in illu- 
sions, puzzles and in games; and the laying 
out of courts and fields for games. 

4. Man in the industrial age leads to a 
study of wages and of salaries; of budgets, 
installment buying, savings, banks and 
compound interest. The organization of 
the factory calls for a study of partner- 
ships and of stock companies; of selling 
expenses, overheads, payrolls and retail- 
ing. 

A short unit of geometry shows the 
difference between experiment and proof. 
The pupils have measured the angles of 
several triangles and have torn off the 
corners and thus have arrived experi- 
mentally at the conclusion that the sum 
of the angles seems to be 180°. Parallel 
lines are then defined as lines whose cor- 
responding angles are equal. From this 
definition a simple proof shows that the 
alternate-interior angles are equal. With 
the equality of corresponding angles and 
alternate-interior angles of parallel lines 
it can be proved that the sum of the angles 
of a triangle zs 180°. 

The strong features of this integrated 
work are that it emphasizes quantitative 
thinking, that it is everywhere related to 
life situations, and that it does not slight 
those fundamental skills which an eighth 
grade course should see perfected. 

In elementary and intermediate alge- 
bra, in plane geometry, and in solid 
geometry and trigonometry the emphasis 
is less on manipulation and memory than 
on that fundamental principle suggested 
by the National Committee on Mathemat- 
ics Requirements in 1923, an emphasis 
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on functional relationship. In this em- 
phasis on functional relationship there is 
included most of that mathematies which 
leads to an understanding of the differen- 
tial and integral calculus as a powerful 
tool for attacking common mathematical 
problems. Not all of this is reserved for 
the twelfth year but is distributed through 
out the four high school years. The funda- 
mental idea is that of slope. The ninth 
year study of straight line functional 
graphs does not end with the ability to 
plot the graph by points. That ability is 
largely a mechanical skill. A study of the 
complete graph and of the dependence oi 
one variable on another is made. Thus we 
come to a study of the steepness of a graph 
and of the measure of its steepness (its 
slope). In particular, in drawing a graph 
which represents the distance d a car goes 
in h hours at the speed of 30 miles an 
hour we find that the steepness or slope 
represents the speed; the faster the speed 
of the car the greater will be the slope; and 
that our measure of this slope is the ratio 
of the change in distance to the change 1) 
time. 

From this it follows easily that, when 
the equation of the straight line is written 
in the form y=mz+b, that m is the slope 
of the line. Hence a linear graph may be 
plotted when one point and the slope are 
given. 

In the intermediate algebra 
(Eleventh Year) the work continues and 
the student learns to write the equation of 
a straight line when he is given two points 
or a point and the slope. From this it is a 
short step to the consideration of the 
straight line with zero slope and hence to 
the tangent of a curve at a maximum or 4 
minimum point. 

Differentiation begins with finding tl 
slope of the secant through two points on 
the curve and of allowing one point t 
approach the other. In this preliminary 
work the points are different points on the 
curve whose coordinates are given. It 
becomes evident that as one point ap- 
proaches the other the slope of the secant 
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approaches a definite limit and thus we 
have the slope of the tangent to a curve 
at a given point on the curve as the deriva- 
tive of the function at that point. Of 
course maxima and minima can be found 
approximately by graphical methods by 
any capable pupil in the intermediate 
algebra class. If he has done so this work 
is rounded out by his ability to find the 
point of and minima 
through finding the derivative. The rule 
for finding the derivative of a polynomial 
difficulties whatever. The 
pupil need not even learn how to find the 


exact maxima 


involves no 


derivative of a fraction because, by the 
use of negative exponents, he can apply 
the power law. With this introduction it 
becomes possible for him to solve a great 
many problems in maxima and minima 
and in rates which he could only otherwise 
solve by approximate graphical methods. 
Integration, defined as the inverse of dif- 
ferentiation, used to find the area under a 
curve, opens another important field of 
exploration. It makes possible his finding 
of areas and volumes and at the very least 
of understanding the power of analysis to 
unlock the doors of otherwise unattain- 
able objectives. 

I have not mentioned the tenth year 
course in geometry and its emphasis on 
logical reasoning and demonstration. If 
the slower pupil is going to be included in 
this group nothing can be done, for if his 
knowledge in geometry is going to be that 
of repeating memoritor proofs which oceur 
in his textbook I think he might far better 
study something else. If the brighter pupil 
is really going to understand the bases of 
logical reasoning and the variations which 
may occur in conclusions because of the 
variations in fundamental postulates then 
there is much which may be contributed 
to the education of this brighter pupil in 
the study of demonstrative geometry. 

He is made to see that geometry is not 
studied principally to acquire facts. It is 
studied as a method of thinking. The valid- 
ity of its conclusions depends on the fun- 
damental assumptions made. Its logic 
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should be applied to everyday discussions 
and to test the validity of conclusions. 
Wherever possible the continuity of sets of 
theorems is stressed and the change in 
one variable caused by a change in another 
is noticed. Among these are that group of 
theorems which deals with the measure- 
ment of an angle in a circle; that group of 
theorems which deals with the square on 
the side of a triangle and the squares on 
the other two sides; that group of theorems 
which deals with the product of two chords 
or secants which The pupil 
sees geometry not as a collection of theo- 


intersect. 


rems to be memorized but as a progres- 
sive study in ability to apply logical rea- 
soning to many different kinds of situa- 
tions. 

Indirect reasoning is not slighted but is 
recognized and emphasized as a type of 
reasoning we frequently use in daily life. 
The pupil is encouraged to analyze his 
thinking and to give examples of where 
and when he uses this type of thought. 

In addition to these fundamental prin- 
ciples there is time for some little excur- 
sions into some of the following pleasant 
fields. The pupil may consider methods of 
construction which are more powerful 
than those which occur in the ordinary 
courses in plane geometry. He may con- 
sider the problem of possible constructions 
in plane geometry with its necessary con- 
clusion that certain constructions are im- 
possible. He may go further and consider 
the constructions which are possible with 
the compasses alone; or the constructions 
which are possible with the straight edge 
alone. He can consider briefly the exten- 
sion of locus to some higher plane curves 
and thus become acquainted with the 
conic sections and with their analytic 
representation. 

The foundation has now been laid for 
the mathematics learned in earlier years 
to be applied and consolidated in the 
twelfth year. Little change is made in the 
conventional course in trigonometry ex- 
cept for the development of the deriva- 
tive of the sine and cosine through series. 
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In solid geometry lines and planes in space 
and figures on the surface of a sphere are 
treated as usual. Integration is used to 
find volumes and lateral areas 

I have given a brief outline here of the 
course in mathematics we teach in grades 
seven to twelve in the College High School 
at the State Teachers College at Mont- 
clair. Such a course cannot be taught if a 
large number of the pupils are low in 
ability and lack proficiency in the funda- 
mentals of arithmetic. Unless some course 
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is provided for these slow pupils which can 
be fully justified as a required course on 
the basis of civie and social needs, high 
school teachers of mathematies may find 
that the only high school pupils who take 
mathematies will be those few pupils who 
elect the regular courses in mathematics 
through their own desires and interests 
and that no other pupils will take mathe- 
maties. If that time comes, 
teachers will 


mathematics 


have only themselves to 


blame. 
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On Points of View in Curriculum Revision 


By C. D. Suir 


State College, Mississippi 


THE MAIN purpose of this paper is to 
comment on certain points of view men- 
tioned in an article by Mr. William L. 
Wrinkle in The Mathematics Teacher for 
December 1936. It seems to be a question 
of proper placement for mathematies in 
the proposed modern high school. 

To present the case briefly let us begin 
by stating the main propositions which 
form a criterion for judging a certain sub- 
ject with a view to proper placement. 

1. A certain subject belongs to a ‘‘cer- 

tain area of the curriculum” which 
has resisted the trend toward mod- 
ernization and the teachers of this 
subject in general are in opposition 
to the 
this way we disqualify those who 
best 
judgment in the hands of those who 


progressive movement. In 
know the subject and place 


have other major interests. 


~ 


2. In recent years requirements in the 
subject have been reduced as regards 
number of students and number of 
credits. Here we charge the subject 
with the result of the recent move- 
ment to add more and more subjects 
to the curriculum so that minimum 
requirements in all subjects are 

thereby reduced. 

with 
mental maturity; so all difficulties 
should be moved to the more remote 
points of the program. 

t. Doctor X has that pupils 
forget a large part of what they study 
in the subject after a sufficient lapse 
of time. This proves that they lack 
either interest in the subject or 
ability to profit by studying it. 

». Only those items in the subject 

should be taught which are needed in 

studying the other subjects. No item 
should be taught until it is needed in 


3. Individual ability increases 


shown 


the real functional experiences en- 
countered in the other subjects. A 
large part of this subject is not being 
used in the teaching of other sub- 
jects and therefore it should go. 

Some educators hold that such a crite- 
rion applied to any subject without a cor- 
responding treatment of the other sub- 
jects is unfair to that subject. By so doing 
one would view the problem from only 
one direction. Why should we not say to 
other subjects that they must be used in 
this one and no item must be taught until 
time for use? Such a plan would eliminate 
a large part of each subject retaining only 
items which must appear in common. As 
an illustration let us try history by the 
criterion. We know that a 
history teachers are of limited ability and 


number of 


many require memorizing long statements 
from dry pages, outlines, dates, names, 
and ineidents which have no connection in 
teaching the other subjects. They teach 
that Columbus discovered America; Lin- 
coln was assassinated; Grant was a Union 
general; and so on and on. We do not need 
these facts in teaching other subjects. 
And so the criterion requires that history 
must go. Is this not unfair to history? 

English would fare little better. How 
could the science teacher, or physiology 
teacher, or civies teacher use the poems 
taught in the English class, and how about 
using the composition on, ‘‘My last visit 
to the seashore’? Is such material neces- 
sary in teaching other subjects? A large 
part of the subject matter in high school 
English texts has no place in the meaning- 
ful experiences of the other subjects. Must 
English also go away? Some would say 
the criterion is not fair to English. 

After trying all the subjects now taught 
with similar results we are forced in des- 
peration to try the criterion on New Units 
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now being designed to show how we should 
proceed to correct these evils. I have be- 
fore me an Educational Journal which 
gives a model Unit on Creek Architecture. 
The outline provides for, Pictures of 
Grecian houses; names of different styles 
of column and arch; names of principal 
cities; and a scrap book of Grecian inscrip- 
tions, myths, and the like. The pupil is 
not told how or when this project is to be 
necessary or useful as a functional experi- 
ence in his future life. Do you not wonder 
how or when? It is barely possible that 
the criteria need investigating. 

Some studies indicate that mathemat- 
ics would perhaps fare better under the 
proposed criterion than the other subjects. 
Let us give one example. In the Summer 
Session of 1936 we offered a survey course 
at Mississippi State College for mathemat- 
ics teachers. One topic for study was, 
“The functional uses of high school alge- 
bra.’’ Members of the class made a survey 
of five new texts which seem to have the 
largest adoptions in the schools. They 
found that each text contained several 
hundred problems which illustrate how 
algebra could be used in various practical 
situations. They agreed that each book con- 
tained more such illustrations than pupils 
could learn to solve in the time allowed for 
the course. They would not agree that use 
in the sense of this criterion is the sole 
purpose, or even the only major purpose 
for teaching any subject. They insisted 
that any process must be learned before 
it can be applied to a practical situation. 
Learning will be forgotten after due lapse 
of time but one may find it again in his 
books and renew the old skill quickly. 

There is another point of view in con- 
sideration of plans for improvement of the 
curriculum. Let us try to state it briefly. 
Certain broad fields of human knowledge 
exist, among which are language, history, 
mathematics and the sciences which it 
has brought into being, and the rules and 
regulations which have controlled social 
groups of the past and present. As the 
child grows to maturity he should study 
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ach of these broad areas of knowledge in 
progressive steps. Each field being differ- 
ent in structure should be taught differ- 
ently. No one field of knowledge should be 
taught in isolation, an incident here and 
an incident there, but rather all should be 
taught in connection, each including ap- 
propriate parts of another. Present uses 
should be pointed out as each field unfolds 
and possibilities in connection with future 
problems should be indicated in generous 
supply. In this way the pupil may experi- 
ence whatever mental growth and organi- 
zation is acquired from the broad back- 
ground of the past and a challenge to find 
uses and new meanings for the things he 
has learned. 

Perhaps we would do well to consider 
organization of a course for the schools to 
to be called by some such name as, “Cur- 
rent Social Problems,” in which a master 
teacher would direct his pupils in the ac- 
tual use of information previously taught. 
He would create practical situations of 
present environment to show the pupil 
how to use knowledge and challenge him 
to discover new uses as the major prob- 
lem of life. In this way he might be led to 
correlated methods which he could not 
well avoid, but far better than this, he 
might learn to select methods from his 
back ground which could be made to 
yield values. If each subject was taught in 
the high school with frequent reference to 
present problems and desirable future 
programs it would seem that the above 
mentioned course could be made a valu- 
able proving ground for the association o! 
ideas which might influence behavior. In 
my humble opinion we should read such 
statements of the issues as are found in 
The Eleventh Yearbook of the National 
Council of Mathematics Teachers and 
view the whole proposition with unbiased 
judgment subjecting each new plan to 
adequate experimental verification of su- 
periority before we hazard such experi- 
ment as removal from the curriculum oi 
any one fundamental field. of human 
knowledge. 
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Mathematics: A Tool Subject or a System of Thought?” 


By F. L. Grirrin, Reed College 


IN view of the present widespread dis- 
cussion of the appropriate place of mathe- 
matical studies in contemporary educa- 
tion,' it seems important to seek a con- 
sensus of opinion as to whether mathemat- 
ics should properly be regarded as a tool 
subject or as a system of thought. 


(1) Uses as a Toon 


In many fields of activity mathematics 
is undeniably a highly powerful instru- 
ment of investigation. We hardly need 
mention the fields of engineering, theoreti- 
cal and applied physics, astronomy, navi- 
gation and aeronautics, the coast and 
geodetic survey, naval architecture and 
airplane design,—nor indeed such fields 
as chemistry, geology, seismology, and 
meteorology, important portions of which 
are mathematical.? Even the life sciences 
(biology, psychology, and medicine) in- 
clude numerous fields of investigation 
which require some knowledge of mathe- 
maties;? and in the social sciences, con- 
trary to popular belief, the literature of 
some large and important sectors is a 
closed book to the person who knows no 
mathematies beyond arithmetic.‘ In in- 
dustry and business, some knowledge of 
collegiate mathematics is needed to under- 
stand the “control” of mass production 
by sampling; the determination of equip- 
ment needed to meet emergency “traffic” 
loads in telephony, etc.; the calculation of 
amortization, interest yields, ete.; actu- 
arial problems in general; and so on. Like- 
wise in the fine arts there are various 


' Cf. National Council of Teachers of Mathe- 
matics, The Eleventh Yearbook. 

2 Cf. American Mathematical Monthly, v. 37 
1930), pp. 46-48. 

* Cf. American Mathematical Monthly, v. 32 
(1925), pp. 30-36. 

* Cf. The Mathematics Teacher, v. 29 (1936), 
pp. 157-169. 


studies requiring some knowledge of 
mathematies.5 

Admittedly, rather few of our high 
school students will later use mathemat- 
ics above arithmetic as a working tool in 
their vocations. (Doubtless, however, the 
number who will use mathematics in this 
way is greater than the number who will 
similarly make a vocational use of such 
important subjects as English literature, 
foreign language, history, and civies.) 
Most of the students who will use mathe- 
maties vocationally will need from four to 
eight years of mathematical training in 
high school and college. A somewhat larger 
group will use mathematics to some extent 
in studying other subjects—e.g., finance, 
statistical aspects of biology, psychology, 
education, economics, ete., chemistry and 
other pre-medical courses, readings in 
economic theory, psychophysics, phys- 
iology, logic, philosophy, ete.—to say 
nothing of architecture and other en- 
gineering or physical studies. Persons 
without a thorough grounding in algebra 
cannot really understand the derivation 
and proper use of basic statistical formulas 
nor work effectively with the equations 
frequently used in statistics and in most 
of the other fields mentioned. A person 
who has not studied geometry is in no 
position to understand some important 
sub-divisions of philosophy, logic, and 
some of the other fields mentioned. (It 
was no whim that caused Plato to make 
geometry an entrance requirement for 
for his school of philosophy; and the rea- 
sons now are far more urgent.) Students 
entering college without having studied 
algebra and geometry systematically find 
the doors into various important fields 

5 Cf. G. D. Birkhoff, Esthetic measure, 


Harvard University Press, 1933; also, the 
Eleventh Yearbook, cit. supra. 


* Read at the Summer Meeting of the National Council of Teachers of Mathematics, June 


29, 1936. 








224 


effectively closed, even if indulgent. in- 
structors may permit them to enter and 
flounder around in courses for which they 
are not ready. 

A fairly large group of high school 
students—just which ones only the future 
will not have occasion to use 
mathematics as a tool in either of the 
ways already mentioned. But they as well 
as the others can throughout life, if their 
instruction has been sufficiently illuminat- 
ing, frequently utilize mathematical ideas 
as an instrument of interpretation and in- 
sight in their ordinary activities and con- 
cerns. This point seems highly important: 
all of these people will have to live in the 
world 


can show 


or in the several worlds, of things, 
and mathe- 
their 
orientation various elements obtainable from 


of people, and of ideas, ete. 
matical studies can contribute to 
no other source.’ For instance, it is only 
through a knowledge of geometry that 
one can gain deep insight into the world 
of form and motion all about him (the 
use of geometrical designs in architecture, 
engineering, and decorative art; natural 
objects and living forms; astronomical 
and terrestrial motions; projections, shad- 
ows, photographic images, and other 
optical phenomena, ete.), or ean fol- 
low comprehendingly the philosophical 
theories concerning the nature of space. A 
still more important aspect of this matter 
will be mentioned presently. 


(Il) IMpoRTANCE AS A SYSTEM 
or THOUGHT 


What we have said concerning the 
tremendous utility of mathematies is only 
a part of the picture—a highly important 
part, but by far the less significant part. 

The reason that mathematies is such 
a powerful tool is that it is a vast, con- 
sistent, well-organized system of thought. It 
knows so vastly much more than is needed 
for most of the jobs on which it is em- 
ployed. It can draw upon almost unlimited 
resources. For instance: (a) When certain 


° Cf. Lancelot Hogben, Mathematics for the 
Million. W. W. Norton, 1937. 
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basic problems of electrical engineering 
arose, mathematies said: “Why, here is 
my theory of complex numbers; this will 
nicely meet your needs, and it can be 
elaborated much further if desirable.” (b 
When Einstein formulating — his 
Theory of Relativity, he took over bodily 
the 
pure mathematies by Ricci and Levi- 
Civita 
body of knowledge to formulate a new 


was 


tensor caleulus—already created as 


and used this highly developed 


and general theory of mechanics. 

There are several features which make 
mathematics a profoundly great system 
of thought. Some of these may be listed 
as follows. 

(1) It vs a logical system throughout, its 
vast chain of theorems being derived by 
the most persistently careful reasoning 
from a very small body of postulates. It 
has devised ingenious criteria of con- 
sisteney, and efficient techniques for dis- 
covering what logical consequences do in- 
deed flow from the initial assumptions 
(If some one says that he is thinking of a 
type of motion in which the speed varies 
as the square of the elapsed time ¢, whil 
the acceleration varies as the cube of f, 
you know that he is suggesting the im- 
possible; whereas, if he reversed the two 
modes of variation, his statement would 
make sense. ) 

(2) It uses postulational thinking, ex- 
perimenting with alternative bodies 0! 
postulates and comparing the resulting 
systems. By studying the types of motion 
which would result from the applicatior 
different 
astronomy in seeking explanations of ob- 


of forees varying in ways, 
served phenomena is able to exclude from 
consideration many types of forces. Simi- 
larly, by comparing the theorems whic! 
hold in Euclidean geometry with thos 
which hold in other geometries, we may 
possibly some time ascertain which of the 
geometries in question comes closest 

describing physical 
better than any other elementary field, 
lends itself to familiarizing students wit! 
logical systems in which a long chain o! 


space. Geometry, 
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consequences is deduced from a few postu- 
lates, and in which no conclusion can be 
denied if the postulates are admitted. This 
affords a much needed norm for the ra- 
tional development of any substantial 
body of doctrine in any field,— especially 
if such aspeets of geometrical reasoning 
are pointed out in the course. What would 
have more widespread social utility than 
to develop the practice on the part of 
citizens generally of searching out the 
economic, political, sociological, psycho- 
logical, ethical, or esthetic presupposi- 
tions on which they base far-reaching con- 
clusions, and of subjecting those presup- 
positions to scrutiny, and examining their 
reasonableness. (If Mr. A dislikes the 
Pythagorean theorem, his only possibility 
of escaping from its clutches is to trace 
back the chain of reasoning by which it 
was derived from the postulates and to 
decide that he is willing to sacrifice one or 
together with 
any other theorems which may be de- 
pendent upon those postulates. If Mr. A, 


more of those postulates 


however, is enraged by the idea of a grad- 
uated income tax, he has no ready means 
of knowing just what other economic in- 
stitutions or doctrines are definitely asso- 
ciated with the hated tax. Heonomies has 
not yet been so thoroughly deduced from 
certain basie economic postulates that one 
can tell just what additional changes 
should be made to preserve consistency if 
a certain change is advocated, or whether 
making a single change might gain con- 
sistency where inconsistency now exists.) 
A logical structure such as exists in mathe- 
matics would appear to be a highly desir- 
able goal in all fields of sustained thinking, 
though doubtless at present a remote goal 
in many fields. For pedagogical reasons, 
introductory algebra lends itself less easily 
to organization in such a completely log- 
ical form; but its true nature as a logical 
system can be exhibited before concluding 
the course. It also affords, better than any 
other field, clear examples of the highly 
important practice of generalizing a con- 
cept, e.g., the number concept through the 


successive invention of integers, fractions, 
irrational numbers, negative numbers, 
imaginaries; or, the concept of an ex- 
ponent, positive, zero, negative, frae- 
tional, irrational, complex. Both algebra 
and geometry afford an opportunity un- 
rivalled elsewhere to make clear the es- 
sential nature of definition itself, and the 
inevitable role of undefined elements in 
any logical structure. 

(3) It uses abstract symbols. This gives 
great generality and _ flexibility. These 
symbols can be interpreted in many 
ways and the whole body of attendant 
knowledge applied at once. (For example, 
in the ealeulus the derivative dy/dr is 
defined abstractly as a certain limit, but 
it can be interpreted concretely in many 
ways, such as the slope of a curve, the 
speed or acceleration of a moving point, 
the price of a commodity, a temperature 
gradient, ete. Thus, all of the faets which 
we learn 


about derivatives, and all 


methods of working with derivatives, ean 
be taken over and applied immediately 
in many different kinds of problems as 
soon as we have identified the appropri- 
ate meaning of dy/dr.) The use of abstract 
symbols also facilitates guarding against 
errors of logic. There is less to distract one 
from his course of logical thought when he 
is dealing with abstract symbols than 
when he is thinking about concrete inter- 
pretations and may introduce tacitly some 
extraneous idea because of an intuitive 
attitude toward the concrete object. in 
question. Again, the use of abstract sym- 
bols greatly facilitates the setting up of 
alternative systems of postulates and the 
deducing of their respective implica- 
tions. 

(4) It uses systematic methods of analysis 
and operation, which apply irrespective of 
the interpretation to be placed upon sym- 
bols. The procedure for solving a quad- 
ratic equation is one and the same whether 
the equation relates to a problem con- 
cerning rectangular areas, or to the dis- 
tance required to stop an auto running at 
some speed, or to some relation between 








the price of a commodity and the demand 
for it. 

(5) It employs functional thinking. The 
idea of interrelations between variables 
is fundamental in higher mathematics, 
and also is of prime importance for ap- 
plications of mathematics. 

[Perhaps a remark may be permitted 
concerning the limitation in the use of 
the term ‘‘mathematies”’ which has been 
proposed by some prominent writers who 
would restrict the subject-matter of 
mathematics proper to propositions and 
implication. While the central concern of 
mathematics is with relations between 
propositions (e.g., implication), mathe- 
matics has for thousands of years em- 
ployed its logical procedures in studying 
two important types of subject-matter: 
conceptual or idealized space, and pure 
number. To some of us it seems, therefore, 
to be of doubtful desirability now to re- 
strict the scope of mathematics proper to 
what is sometimes called the logie of 
mathematics, and to regard every theorem 
which makes an assertion concerning the 
properties of Euclidean space, for ex- 
ample, as an application rather than as a 
part of mathematics. Thus some of us 
may not care to agree with those who hold 
that the Pythagorean theorem itself is 
not properly a part of mathematics, but 
merely an application—while the proposi- 
tion that the Pythagorean theorem fol- 
lows logically from the postulates is 
honest-to-goodness mathematics. ] 

Because of the remarkable results 
achieved by mathematics in its study of 
such age-old subject-matters as con- 
ceptual space and pure number, and also 
because of its great achievements in pure 
logic: 

(6) Mathematics has profound philo- 
sophical significance. It throws much light 
upon 

(a) The Problem of Knowledge. By not- 
ing the way in which the theorems of 
mathematics are dependent upon the 
body of postulates accepted, we readily 
see the relative character of all knowledge. 
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There is nothing that we can know abso- 
lutely. It required the invention of non- 
Euclidean geometry to get the thinking 
world to take seriously the saying at- 
tributed to Socrates: “I know that I know 
nothing,’’—or, in paraphrase: “I am as 
sure as it is humanly possible to be that 
I can not be absolutely certain of any- 
thing.” 

(b) Standards of Rigor in Thinking. 
The great shock which came to the mathe- 
matical world in discovering the possi- 
bility of defining precisely a continuous 
curve which nowhere has a tangent line 
coupled with other such experiences has 
gone far to make all well-informed 
thinkers adopt a more critical attitude 
in the scrutiny of conclusions. (If you tell 
a young student that kr equals 17., he will 
usually be very positive that k necessarily 
has the value 17; whereas, of course, / 
might equal 1000, or any other number, 
if x happens to be zero. Again, students 
of the calculus are usually surprised at 
first to learn that the average force with 
which the sun attracts the earth at all 
instants during a revolution is quite dif- 
ferent from the average force for all the 
distances apart which will be assumed 
during the same revolution. Presently one 
learns from his experience with such 
mathematical surprises that it is necessary 
to think with great care in drawing con- 
clusions!) 

(c) The Nature of Space. Not only the 
achievements of mathematics in creating 
and studying alternative geometries for 
three dimensional spaces, but also its 
success in generalizing geometry to » 
dimensional spaces, have opened up to 
speculative thinkers a vista undreamed of 
by the great men who antedated this 
work. The creative mathematical mind 
issues a fiat: Let there be a space having 
such and such basic properties. Then it 
must also have such and such other prop- 
erties; and, if the basic properties are 
well chosen, there is the possibility of ex- 
tremely extensive elaboration of other 
properties. 
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(d) The Nature of Number. Here again 
the successive process of generalization 
from the simple and not-very-numerous 
positive integers known to primitive man 
to hypercomplex number systems and 
various ‘‘ideals’’ and special classes of 
numbers, constitutes one of the most 
original creative activities of 
thought to be found anywhere. 

(e) Infinity. What remarkable bodies of 
doctrine have been formulated in this 
field, and what crucial discussions are still 
under way! Space is lacking for any ade- 
quate reference to this matter. 

(f) Scientific Law. The whole idea of 
correspondence, and the possibility that 
what appears to the casual observer to be 
an exception is really a part of the law, 
broadly enough conceived, has very far- 
reaching consequences in philosophical 
and even in religious thinking. 

(q) Invariants. Mankind is always seek- 
ing enduring relationships between things 
that change. As Professor Bell points out: 
The invariance of b?—4 ac in certain studies 
was the “acorn which grew into an oak’”’ 
in Kinstein’s principle of the covariance 
of physical law.’ This is not far, either, 
from Goethe's reference to the philosopher 
as seeking the fixed pole amidst the surg- 
ing swirl of things. 

It thus appears that while mathematics 
is a powerful instrument of investigation 
in many fields of activity, it should by no 
means be deemed a mere “‘tool subject’’— 
especially not in the small sense in which 
the latter term is often employed in edu- 
cational discussions. Rather, mathematics 
is a great system of thought: the very 
greatest existing system of thought. 


human 


(II]) Some ConcLupDING REMARKS 


(A) The teaching of isolated topics in 
connection with activity projects doubt- 
less works very well in familiarizing a class 
with a certain small body of subject- 
matter. The various principles involved 
should, however, be thoroughly knit to- 


_ 7 E. T. Bell, The Queen of the Sciences, Wil- 
liams, and Wilkins, p. 62. 


gether before leaving the project. To 
teach only such fragments of mathematics 
as are needed for social studies, ete. 
which seems to be advocated by some 
leaders in certain educational movements, 

would be a grave blunder. In effect it 
would repeat almost precisely the treat- 
ment which the Romans gave to mathe- 
matics. They were concerned only with 
such mathematics as they could immedi- 
ately apply in building an aqueduct or in 
other engineering enterprises. The result 
was that the Romans contributed ab- 
solutely nothing to the development of the 
practical mathematics of today—the tool 
mathematics, if you will. The Greeks on 
the other hand, who became greatly en- 
grossed in the study of mathematies for 
its own sake and developed it into a truly 
great system of thought, laid the founda- 
tion for many of the practical applications 
of mathematics today.* We can hardly be 
truly progressive in educational matters if 
we are willing to sacrifice the unity and 
logical connections of so important a 
system of thought. Far better, excuse 
from the study of mathematics persons 
who are not interested in pursuing it 
(giving them, however, adequate informa- 
tion as to the consequent closing of certain 
gateways), and provide for those who wish 
to study this field a thoroughly logical 
foundation for later progress and inter- 
pret to them the role which this great sub- 
ject plays in human thinking and human 
progress. 

(B) Mathematics is sufficiently im- 
portant for human thinking to be given a 
regular place in the high school cur- 
riculum, whether required of all pupils or 
not. At a time when this subject is more 
important in human living than ever be- 
fore, and is increasingly important, to 
eliminate it entirely in order to give large 
amounts of time to certain activities is 
the opposite of progressive. Any intelli- 
gently planned curriculum of a secondary 
school that is large enough to function 


®* Cf., N. J. Lennes, A Survey Course in Mathe- 
matics, Harpers, 1928, pp. 199 ff. 
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effectively must make provision whereby 
a considerable proportion of the students 
can obtain thorough instruetion in algebra 
and geometry at least. Indeed it should be 
possible for those who need or desire four 
years of mathematics to get as much. 

(C) Let us all strive consciously to give 
our students a vision of the true nature of 


mathematics: a vast logieal system of 
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thought, demonstrably the most monu- 
mental creation of the human intellect; 
and, in its selection of consistent postu- 
lates at pleasure, a free creation of the 
human spirit not unlike musie or any 
other great art—indeed, itself, an unsur- 
passed work of art and a prominent com- 
ponent of human culture. In this way we 
can make a lasting contribution. 
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The Eighteenth Annual Meeting of the National Council 
of Teachers of Mathematics 


THE Kighteenth Annual Meeting of the 
National Council of Teachers of Mathe- 
maties was held at the Palmer House, 
Chieago, Illinois, February 19-20, 1937. 
It was the largest meeting in the history 
of our organization, 836 registered and 
more than a thousand were in attendance. 
The Board of Directors met in two sessions 
and conducted the necessary business for 
the ensuing year. A trip was made to the 
Adler Planetarium and a lecture in the 
Planetarium was enjoyed on the subject, 
“The Determination of Time and Place.” 
At 8:00 p.m. the first General Meeting 
was called to order by President Martha 
Hildebrandt in the Grand Ball Room of 
the Palmer House. The Address of Wel- 
MeDade, 
Assistant Superintendent of Schools, Chi- 


come was made by James EF. 


eago, Illinois, and the response by Mrs. 
Florence Brooks Miller, First Viee-Presi- 
dent, Shaker Heights, Ohio. Secretary 
Schreiber made the opening announce- 
ments. Professor Albert A. Bennett. of 
Brown University, Providence, Rhode 
Island addressed the group on the topic 
“\Iathematies and Life.’’ This was fol- 
lowed by a series of projects in high school 
mathematics reported by some twenty 
high sehool students from Hyde Park 
High School, Chicago, Illinois, under the 
direetion of Miss Beulah I. Shoesmith. 
This feature of the program was much ap- 
preciated by the audience of some seven 
hundred teachers. 

The Annual Business Meeting was 
called to order by President Martha 
Hildebrandt on Saturday morning, Febru- 
ary 20, 1937. The minutes of the Seven- 
teenth Annual Meeting were read and 
approved as printed in the April, 1936 
issue of the Mathematics Teacher. The 
annual report of the Treasurer was then 
read and accepted subject to audit. 
President Hildebrandt then made a brief 
report on the condition of our Honorary 


President, Dr. Herbert E. Slaught, who 
has been confined to his heme for a con- 
siderable length of time due to illness. It 
was moved and carried that flowers be 
sent to Professor Slaught in the name of 
the Council. Professor K. P. Williams of 
Indiana University, Chairman of the 
Commission on the Place of Mathematies 
in Secondary Edueation, made a brief re- 
port of his Commission. Professor W. D. 
Reeve of Teachers College, Columbia 
University presented to the group the 
first monograph entitled, “Numbers and 
Numerals” in a new series of monographs 
to be issued by the National Council on 
“Contributions of Mathematies to Civili- 
zation.’’ These monographs are to be sold 
for the modest sum of 25¢ per copy, post- 
paid. Secretary Schreiber, Chairman of 
the Ballot Committee, made the following 
report on the results of the annual elee- 
tion: for Second Vice-President: J. T. 
Johnson 122 votes, Olive A. Kee 66 votes. 
For members of the Board of Directors: 
William Betz 143 votes, H. C. Christof- 
ferson 121 votes, Lesta Hoel 42 votes, 
Beulah Shoesmith 85 votes, L. H. White- 
craft 47 votes, Edith Woolsey 105 votes. 
Secretary Schreiber then declared the 
following officers as duly elected: Second 
Vice-President, 1937-39, J. T. Johnson, 
Chicago Normal College, Chicago, Illinois. 
Members of the Board of Directors, 1937 

40, William Betz, Rochester, New York, 
H. C. Christofferson, Oxford, Ohio, Edith 
Woolsey, Minneapolis, Minnesota. After 
several brief reports by members of the 
audience the meeting adjourned. 

At 9:30 a.m. three simultaneous meet- 
ings began. They were devoted to the 
arithmetic section, the high school sec- 
tion, and to the junior college section. 
Mrs. Florence Brooks Miller presided at 
the arithmetic section. The program fol- 
lows: “Organization of the Program”’ by 
C, L. Thiele, Director of Exact Sciences, 
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Detroit Public Schools. “Significance, 
Meaning and Insight, These Three’ by 
B. R. Buckingham, Ginn and Company. 
“Teaching Pupils to Teach Themselves” 
by H. G. Wheat, Professor of Education, 
West Virginia University, Morgantown, 
West Virginia. ‘““Methods and Devices for 
the Development of Resourcefullness”’ by 
Arthur 8S. Otis, World Book Company. 
Round Table Discussion. Martha Hilde- 
brandt presided at the high school section. 
The program was as follows: ‘‘Providing 
for Individual Needs in Mathematics” by 
Virgil S. Mallory, New Jersey State 
Teachers College, Montclair, New Jersey. 
“An Experiment Dealing with Slow Learn- 
ing Pupils in Mathematics’ by Raleigh 
Schorling, University of Michigan, Ann 
Arbor, Michigan. “Curriculum Hints 
from the Night School”’ by Theo Donnelly, 
West Division High School, Milwaukee, 
Wisconsin. “Revealing the Vitality of 
Mathematics” by Kate Bell, The Lewis 
and Clark High School, Spokane, Wash- 
ington. Round Table Discussion. The 
program of the junior college section was 
as follows: E. J. Moulton presiding. “Off 
the Beaten Path” by Mayme I. Logsdon, 
University of Chicago, Chicago, Illinois. 
“Some Problems of Junior College Mathe- 
matics” by H. W. Bailey, University of 
Illinois, Urbana, Illinois. “‘Business and 
Finance Mathematics in the Junior Col- 
lege Curriculum” by W.8. Schlauch, New 
York University, New York City. Round 
Table Discussion. 

The Discussion Luncheon held at noon 
on Saturday in the Red Lacquer Room 
was a distinct success from every angle. 
Four hundred nine attended this function 
seated at some thirty-five tables at most 
of which a member of the Board of 
Directors, a past President, or a leader 
in the teaching of mathematics was a 
host. Space does not permit us to give a 
detailed report of this here but there will 
appear in the Mathematics Teacher later 
a brief write-up of the discussion carried 
on at the different tables. 

The General Meeting held at 2:30 
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P.M. in the Grand Ball Room was opened 
by a moving picture entitled “A Class- 
room Project in Intuitive Geometry” 
presented by Mr. William Betz, Specialist 
in Mathematics from Rochester, New 
York. Professor William D. Reeve of 
Teachers College, Columbia University 
addressed the audience on the title ‘‘Press- 
ing Curriculum Problems in Teaching 
Mathematies.”” The 
closed with several reels of moving pic- 


afternoon — session 
tures presented through the courtesy of 
the University of Chicago, and these were 
much appreciated by the audience. 

The Annual Banquet in the Grand 
Ball Room of the Palmer House was a 
fitting close to the two-day session of the 
Eighteenth Annual Meeting. Two hundred 
seventy-five attended the Banquet seated 
at tables accommodating ten to twelve 
persons. The following program ensued. 
President Hildebrandt in the capacity of 
Toastmaster, presented to the audience 
the newly elected Second Vice-President, 
Mr. J. T. Johnson, who in turn presented 
the members of the Local Committee who 
earried on their work so effectively in 
making the Ammual Meeting successful. 
Miss Laura FE. Christman who was Gen- 
eral Chairman of the Exhibit Committee 
presented the various members of her 
Committee who were responsible for the 
very fine exhibit in the foyer leading to 
the Grand Ball Room. Miss Marie Chrisler, 
Kenosha, Wisconsin, was responsible for 
the very attractive favors for each member 
present. The favor was a small Leibnitzian 
Abacus. Secretary Schreiber reported to 
the group the attendance at the Meeting 
by States. Twenty-six States and Canada 
were represented in the 836 who registered. 
President Hildebrandt then opened the 
celebration to our Honorary President, 
Dr. Herbert E. Slaught, on the oceasion 
of his 75th birthday. Professor Mayme I. 
Logsdon of the University of Chicago, as 
a representative of the Institution Profes- 
sor Slaught has served so long and faith- 
fully, paid a very fine tribute to our 
Honorary President. Professor William D. 
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Reeve of Teachers College, Columbia 
University, representing former students 
of Professor Slaught, spoke very feelingly 
on the subject of having had the privilege 
of studying under a man whose sincere 
interest and kindliness was evident at all 
times. Following Professor Reeve’s talk 
President Hildebrandt introduced our 
Honorary President, Professor Herbert 
:llsworth Slaught, who though he could 
not appear in person gave us a real thrill 
by talking to the group by means of a 
record for some ten minutes. His talk was 
broadeast to the audience through the 
loudspeaking system in the Grand Ball 
Room. This record was made _ possible 
through the courtesy of the Allied Radio 
Corporation, 833 West Jaskson, Chicago, 
Illinois. Following Professor Slaught’s 
speech President Hildebrandt relinquished 
the chair in favor of our First Vice-Presi- 
dent, Mrs. Florence Brooks Miller, and 
moved the adoption of a set of resolutions 
honoring Professor Slaught which were 
unanimously adopted by a rising vote. 

President Hildebrandt then introduced 
the speaker of the evening, Professor 
Charles A. Hutchinson of the University 
of Colorado, who read with keen insight 
the address which had been prepared by 
Professor H. FE. Buchanan of the Tulane 
University of Louisiana, New Orleans, on 
“A New Deal from Old Cards.” Professor 
Buchanan on arriving in Chicago was 
taken ill and was sent to St. Luke’s 
Hospital. The Council was deeply moved 
at hearing of this misfortune of Professor 
Buchanan and was greatly relieved when 
the news came from President Hilde- 
brandt that he was not in a serious condi- 
tion. As a pinch hitter for Professor 
Buchanan, Professor Hutchinson made a 
“home run.” At the conclusion of this 
address President Hildebrandt declared 
the Eighteenth Annual Meeting of the 
National Council of Teachers of Mathe- 
maties adjourned until the next regular 
annual meeting of the Council which is to 
be held at Atlantic City on February 25th 
and 26th, 1938. 
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First Meeting of the Board of Directors 
Palmer House—C hicago, Illinois 
February 19,1937 10:00 A.M.-12:00 M. 

Present: Martha Hildebrandt, Florence 
Brooks Miller, Mary Kelly, Edwin W. 
Schreiber, William D. Reeve, Vera San- 
ford, William Betz, H. C. Christofferson, 
Edith Woolsey, Mary A. Potter, E. R. 
Breslich, Virgil S. Mallory. 

Absent: H. E. Slaught, W. S. Schlauch, 
M. L. Hartung, Rolland R. Smith, Leon- 
ard D. Haertter. 

The meeting was called to order by 
President Martha Hildebrandt. The min- 
utes of the last Annual Meeting were read 
and approved. The financial report for 
the year February 9, 1936 to February 9, 
1937 was presented by Treasurer Schrei- 
ber and accepted as read subject to audit. 
The net worth of the National Council on 
February 9, 1937 was $6,309.24. This is 
the best financial standing that the Coun- 
cil has enjoyed since its organization in 
February, 1920. 

President Hildebrandt briefly reported 
on the plans for celebrating the seventy- 
fifth birthday of our Honorary President, 
Professor H. E. Slaught. It was moved by 
Mr. Betz, seconded by Mr. Reeve, and 
unanimously carried that the Secretary 
be instructed to send a latter of thanks to 
all persons involved in aiding to make the 
Slaught celebration a distinct success. It 
was moved by Mr. Reeve and seconded 
by Mr. Christofferson, and carried that 
any expenses accrued in connection with 
this funetion be paid by the National 
Council. 

Our First Vice-President, Mrs. Florence 
Brooks Miller, gave a splendid report on 
her work in connection with establishing 
a state representative for the National 
Council in practically each of the states of 
the Union. It was moved by Mr. Reeve, 
seconded by Mr. Betz; and unanimously 
carried that the Council express its sincere 
thanks to Mrs. Miller for her effective serv- 
ices. It was moved by Mr. Christofferson, 
seconded by Mr. Reeve, and carried that 
Mrs. Miller retain the Chairmanship of 
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this work and that the President be au- 
thorized to create an official title for her 
and that she be given $100.00 which she 
may distribute at her discretion for sta- 
tionery or other expenses. 

The Second Vice-President, Miss Mary 
Kelly, then made her Annual Report on 
her work in connection with the affiliated 
organizations. There are, at present, 
thirty-five organizations affiliated with 
the Nation Council. It was moved by 
Miss Potter, seconded by Mr. Schreiber, 
and earried that Miss Kelly’s report be 
both commended and accepted. The meet- 
ing adjourned. 


Second Meeting of the Board of Directors 
Palmer House—Chicago, Illinois 
February 19, 1937 1:00-4:30 P.M. 


Present: Martha Hildebrandt, Florence 
Brooks Miller, Mary Kelly, Edwin W. 
Schreiber, William D. Reeve, Vera San- 
ford, William Betz, H. C. Christofferson, 
Edith Woolsey, M. L. Hartung, Mary A. 
Potter, Rolland R. Smith, I. R. Breslich, 
Virgil S. Mallory. 

Absent: H. FE. Slaught, W. 8. Schlauch, 
Leonard D. Haertter. 

William D. Reeve, Editor of the Mathe- 
matics Teacher and the Yearbooks, an- 
nounced that the Twelfth Yearbook 
would be off the press within a month. He 
requested suggestions for the next Year 
Book and Mr. Betz proposed that we de- 
vote a Yearbook to ‘‘Mathematies in the 
Ninth School Year.” Mr. Reeve then 
brought up the matter of the National 
Committee on Arithmetic. He reported 
that Professor R. L. Morton of Ohio Uni- 
versity, Athens, Ohio, had consented to be 
the Chairman if he were given sufficient 
money to function properly. It was moved 
by Mr. Reeve, seconded by Mr. Christof- 
ferson, and carried that the National 
Council request Professor Morton to act 
as Chairman of the Committee on Arith- 
metic and that the Council guarantee him 
the amount suggested by him (slightly in 
excess of two thousand dollars) provided 
the money cannot be raised elsewhere. 
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It was moved by Mr. Schreiber, see- 
onded by Mr. Reeve, and earried that 
the National Council underwrite the 
amount due by the United States of Amer- 
ica to the International Commission on 
the Teaching of Mathematics, namely 
300 Swiss marks (approximately $60.00) 
with the proviso that the Secretary con- 
tact the American Mathematical Society 
and the Mathematical 
America asking their assistance in this 
cause. that these two or- 
ganizations fail to respond the National 
Council will take the 


Association of 
In the event 
care of entire 
amount. 

Mr. Reeve then reported that many 
complete sets of the Yearbooks had been 
sold as a result of our campaign to dispose 
of them at a special offering of 20% dis- 
count. Only a few First Yearbooks are 
available and the Yearbook is 
practically sold out. It was moved by Mr. 
Smith, seconded by Mr. Schreiber, and 
carried that Mr. Reeve be given authority 
to sell such Year Books printed in the 
past as will enable us to 
dispose of them at an early date. 

Mr. Reeve then reported on the new 
monographs that are to be published by 
the National Council entitled “Contribu- 
tions of Mathematies to Civilization.” 
The first monograph is available and is 
entitled ““Numbers and Numerals.’ The 
second on “Great Men in Mathematies’’ 
will be published shortly to be followed by 
a third on “The Story of Measurements.” 
They are to be sold to the general public 
at 25¢ per copy, postpaid. Members of 
the National Council have received one 
copy free. 

Miss Potter presented the matter pro- 
posed by Mr. Schorling asking the Na- 
tional Council to appoint a committee 
whose function would be to publish a brief 
monograph on‘ Why Study Mathematics”’ 
to be sold at 5¢ or less. It was moved by 
Mr. Christofferson, Mr. 


Second 


at a discount 


seconded by 


Schreiber, and carried that a committee 
be appointed to draw up such a bulletin 
and present it at the next Annual Meeting 
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and furthermore, to seek the endorsement 
of the Commission on the Place of Mathe- 
maties in Secondary Schools. 

It was moved by Mr. Christofferson, 
seconded by Mr. Hartung, and carried 
that the next Annual Meeting of the 
National Council be held just preceding 
the meeting of the Department of Super- 
intendence of the N.E.A. and in the same 
place. It was moved by Mr. Schreiber, 
seconded by Mr. Smith, and carried that 
the President be authorized to prepare a 
program meeting in connection with the 
A.A.A.S. in December, 1937 at Indiana- 
polis and the expenditures for this meeting 
not to exceed $300.00, preferably less. 

It was moved by Mr. Reeve, seconded 
by Mr. Christofferson, and earried that 
we have a Summer Meeting in Detroit 
with the N.E.A. and that $300.00 be 
appropriated for this meeting. It was 
moved by Mr. Christofferson, seconded 
by Mr. Reeve, and earried that the Na- 
tional Council become an allied organiza- 
tion of the N.E.LA. 

Mr. C. N. Stokes of Temple University, 
Philadelphia, sent his report of his sub- 
committee on individual differences by 
mail and requested that the report be 
accepted and the committee discharged. 
It was moved by Mr. Reeve, seconded by 
Mr. Schreiber, and carried that Mr. 
Stokes’ request be granted. 

President Hildebrandt appointed Mr. 
Betz to officially represent the National 
Council on the Educational Policies Com- 
mission. 

Mr. Schreiber brought up the matter of 
publishing a new register of members but 
no official action was taken. It was moved 


by Mr. Schreiber, seconded by Mr. Smith, 
and carried that a photograph of the 
Board of Directors be taken. This photo- 
graph appeared in the April issue of the 
Mathematics Teacher. It was moved by 
Mr. Smith, seconded by Mr. Hartung, 
and carried that the expense account of 
any member of the Board of Directors be 
not paid by the National Council unless 
that Director attend all the meetings of 
the Board of Directors and that this 
policy go into effect with the next Annual 
Meeting. 
The meeting adjourned. 


Third Meeting of the Board of Directors 
Palmer House—Chicago, Illinois 
February 20, 1937 4:30 P.M. 


Present: Martha Hildebrandt, Florence 
Brooks Miller, Mary Kelly, Edwin W. 
Schreiber, William D. Reeve, Vera San- 
ford, W.S. Schlauch, William Betz, H. C. 
Christofferson, Edith Woolsey, M. L. 
Hartung, Mary A. Potter, E. R. Breslich, 
J. T. Johnson. 

Absent: H. EK. Slaught, Rolland R. 
Smith, Leonard D. Haertter, Virgil S. 
Mallory. 

The meeting was called to order by 
President Hildebrandt who introduced to 
the Board of Directors our new Second 
Vice-President, Mr. J. T. Johnson, of the 
Chicago Normal College and our three 
newly elected Directors, Mr. William 
Betz of Rochester, New York, Mr. H. C. 
Christofferson of Oxford, Ohio, and Miss 
Edith Woolsey of Minneapolis, Minnesota. 
President Hildebrandt reported some of 
her plans in connection with the Annual 
Banquet and the meeting adjourned. 
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RuopeE ISLAND 
Newport 
Coffin, A. B. 
Providence 
Adkins, J. B. 
Bennett, A. A. 


SoutH DaAKoTA 
Sioux Falls 
Wagner, J. 
TTENNESSEE 
Nashville 
Wren, F. L. 
W ASHINGTON 
Spokane _ 
Bell, Kate 


West VIRGINIA 
Morgantown 
Wheat, H. G. 
WISCONSIN 
Appleton 
Carter, Ethel 
Baraboo 
Heyward, H. 
Mason, June 
Elkhorn 
Schuld, E. G. 
Green Bay 
Fell, Florence 
Rueppel, E. 
Swan, Jessie 


ATTENDANCE BY STATES 


Massachusetts.......... 3 
Sr 33 
Res hw ee 16 
6 6 oi rp cova a a 3 
Nebraska. Serta asics 5 
New Hampshire sees 1 
PO I ccc eccrcace § 
EE re 13 
ee 9 
Po icwraamen 2 
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Kenosha 
Andrews, Ona 
Bayler, C. E. 
Bayler, Maude 
Chrisler, Marie 

LaCrosse 
Stokke, C. H. 

Madison 
Conlin, Ruth 
Cowles, Mrs. J. 
Leary, Agnes 
Mills, C. M. 
Trump, Paul 

Mauston 
Lokensgard, R. 

Marinette 
Sister Joanne 

Menasha 
Walker, C. A. 

Milwaukee 
Bixby, Florence 
Case, L. N. 
Coons, Grace 
Sister DePozzi 
Eldridge, Irene 
Sister Felice 
Sister Gabriel 
Henry, Mary 
Sister Igna 
Joseph, M. 
Leonard, 8S. 
Leonhardy, A. 

Racine 
Becker, E. F. 
Beird, H. G. 
Colt, Ruth 
Cragg, Maude 
Johanson, Gladys 
Hoenig, Clara 
Hudson, H. B. 
Mann, Mary 
Miller, M. L. 
Potter, Mary 
Smith, L. E. 
Tesch, Minnie 

River Falls 
Ede, M. C. 

Sheboygan 
MeNair, J. S. 

Superior 
Caleson, E. 

Whitewater 
Bigelow, O. H. 
Bigelow, Mrs. O. H. 

West Allis 
Morrison, Elsie 
Strom, G. A. 
Tarbell, Helen 

CANADA 


Toronto 
Holliday, F. F. 


Pennsylvania... . 
Rhode Island........... 
South Dakota... 
Tennessee....... 
Washington.... 
Wen Viremia........... 
i. 5 
DUNES. ok ow ase eve 














® THE ART OF TEACHING ¢ 


A NEW DEPARTMENT 





Transportation in Algebra 


By Cuara LARSON 


Schurz High School, Chicago 


THE FORMULA d=rt when applied to 
living conditions teems with romance and 
adventure. This formula can be related to 
the pupils’ experience. It can open the 
door to a wealth of information, and ean 
bring into the classroom some of that feel- 
ing of the magic of travel today. The pu- 
pils are already familiar with the idea if 
not with the actual formula. A few days 
spent on transportation at the beginning 
of the study of equations and formulas 
can motivate the entire unit. 

First the members of my class con- 
tributed information on transportation 
and travel. We made the following list: 


1. Some of the childrens’ 
grandparents had come from Europe in 


parents or 


sailboats and steamboats. Mary Ann’s 
grandfather had come to America in 1858. 
The journey took 25 days. We decided 
that the distance was approximately 2900 
miles. How fast did he travel? 

2. One member of the class had been to 
Europe. She had traveled on the ‘‘Man- 
hattan”’ in 1934, from New York to Cobh, 
2800 miles, time—5 days, 6 hours, 19 
minutes. How many miles per hour? What 
an opportunity for comparison of speeds. 

3. All members of the class had taken 
automobile trips. 

4. All members of the 
familiar with street cars and busses. 

5. The girl Scouts and Boy Scouts con- 
tributed hiking material. 

6. Some were interested in toboggan- 
ing, roller and ice skating. 

7. All had walked. 

8. An astounding number had never 


class were 


9 


-~ 


been on a train, but all were interested. 
9. Boats, sails, motor and steam, were 
not so familiar, but might bear study. 
10. Airplanes interested the boys most. 
11. Horse races, bicyele tournaments, 
motoreyele races and automobile races 
were of interest to some pupils. 


Various members of the class gathered in- 
formation from which we made our own 
problems. Not very often was the in- 
formation in newspapers, magazines, al- 
manaes and encyclopedias found to in- 
clude distance, rate and time. 

One of the pupils made a table of fa- 
mous Atlantic crossings. He found such in- 
formation as the distance, time and date 
of an event in the Chicago Daily News 
Almanac. In 1838 the “Great Eastern’”’ 
sailed from England to New York, 2800 
miles in 15 days. In 1909 the ‘‘Lusitania”’ 
sailed from New York to Queenstown, 
2800 miles in 4 days and 11 hours. In 
1934 the “Bremen” sailed from Cher- 
bourg to New York, a distance of 3098 
miles in 4 days, 14 hours and 27 minutes. 
In 1935 the ‘Normandie’ sailed from 
Ambrose Light to Bishop’s Rock, ap- 
proximately 2800 miles in 3 days, 23 hours. 
In 1935 The “Normandie” sailed from 
Bishop’s Rock to Ambrose Light in 4 
days, 3 hours, and 5 minutes. In 1936 the 
“Queen Mary” sailed from Southampton 
to New York, but made a better record on 
a trip from Cherbourg to New York, 3098 
miles, in 4 days, 7 hours and 12 minutes. 
Sailings of the ‘‘Mauretania,” “Europa,” 
“Washington” and the ‘Rex’ were in- 
cluded. Just the sound of such words as 
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Ambrose Light and Bishop’s Rock brought 
new interest to my classroom. What if 
we did learn a little geography inciden- 
tally, and the fact that one knot or nauti- 
cal mile equals about 6080.20 feet per 
hour? Each of the above made a problem. 

Another student brought in 
1936 time schedules for the United Air 
Lines. He found distanee and time for 
flights New York, 


Chieago to San Francisco, New York to 


several 


from Chicago to 
Cheyenne, but had to compute the rates 
and incidentally learned how to read a 
time table. At this point we learned that 
rates may be average speeds of actual 
travel or that we might compute average 
rates including stops. The airplane trip 
from Chicago to New York ineluded two 
stops. The trip from Chicago to San Fran- 
cisco included several stops. We com- 
puted both rates per hour and minute. 
Another student was interested in solo 
non-stop flights. In 1927 Lindbergh flew 
from Long Island, New York to Paris, a 
3610 miles, time 33 
hours, 29 minutes and 30 seconds or an 


distance of about 
average rate of about 107.79 miles per 
hour. This was compared with Amelia 
Karhart’s trip Harbor Grace, Newfound- 
land to Londonberry, Ireland, May 1930, 
solo, non-stop, distance 2026.5, time 13 
hours and 30 minutes, average speed of 
about 150.1. Then both of these were 
compared with Mollison’s trip, Oet. 30, 
1936, distance of about 2100 miles; time 
13 hours and 17 minutes. 

Speed records interested one of the 
boys. Raymond Delmotte, a Frenchman 
made 392 miles per hour in an airplane 
race. Agello, an Italian, made 440 miles 
per hour. A comparison of rates in differ- 
ent events and of commercial and race 
rates brought in a little study of ratio. 

One of the new streamlined trains passes 
through the neighborhood of our school. 
There is some agitation to limit the speed 
of these trains within city limits. The 
steam train, Hiawatha, had made a test 
run, May 15, 1935 at an average speed of 
about 111.5 miles per hour. One of the 


boys brought time tables and compared 
the speed, distance and time of the 
“Hiawatha,” the “400,” and the “Zephyr.” 

‘Pony Express, by Daniel Henderson, 
had been read by the pupils in English 
class. That inspired a pupil to look up in- 
formation in the eneyelopedia, and he 
found that in about 1860 the Pony Express, 
a relay of riders on horseback, could cover 
2000 miles in 10 days. By applying the 
formula he found that this was only an 
average of about eight and one third miles 
per hour, but by traveling night and day 
200 miles could be covered in 24 hours. 

The Olympic games interested the more 
athletie members of the class. But before 
we could understand Olympic records we 
had to study the metric system. We 
learned that the metric system was made 
legal in the United States in 1866 and 1 
meter equals about 39.37 inches and that 
1 kilometer equals about .621 miles or 
about 3280 feet. Then my students be- 
gan that little game of comparing their 
own records in swimming and running 
with that of the world’s greatest. Jimmy 
found that he swam 100 yards in 1 minute 
and 30 seconds or 200 feet in 1 minute. 

After this introduction, we took up 
sound, light and radio waves and the old 
traditional problems found in the text- 
books, such as: a marksman hears the 
bullet strike the target 5 seconds after the 
report of the gun. Velocity of the bullet 
is given and velocity of sound is given. 
The distance from the man to the target 
is to be found. This kind of problem usu- 
ally baffles my classes, but I had two boys 
who were interested in guns. They ven- 
tured the opinion that the problem was 
not possible, the speed of the bullet was 
too slow to ever reach its supposed 
destination. That side-tracked us on bal- 
listics. We thus built up a variety of prob- 
lems and experiences suited to the needs 
and interests of the pupils. From d=rt we 
proceeded to the formula for computing 
averages, the area and volume formulas, 
the interest formula and the formula for 
the velocity of falling objects. 














@ IN OTHER PERIODICALS ¢@ 





By NaTHaN Lazar 
Alexander Hamilton High School, Brooklyn, New York 


Algebra and Geometry 


1. Nyberg, Joseph A. Consistent measurement 
of lines and angles. School Science and Math- 
ematics. 37: 330-33. March, 1937. 


The thoughtful teacher of mathematics has 
often wondered, ‘‘If the measurement of a line 
in a certain triangle is correct to n significant 
figures, how accurately should an angle in that 
triangle be measured?”’ After quoting four well- 
known text books with four different answers 
to that question, the writer proceeds to give his 
own analysis of the problem and also suggests 
three ‘‘compromise’’ rules. 

In the concluding paragraph it is stated that 
“the rules suggested above do not assure us that 
the product will have as many significant figures 
as the factors, but are intended only to call at- 
tention to the fact that there should be some 
consistency about the exactness of the measure- 
ments. Are there any other simple rules?” 

Perhaps the forthcoming yearbook of the 
National Council of Teachers of Mathematics 
on “Approximate Computation” will supply a 
definitive answer to the above question. 


2. Nygaard, P. H. /s there any use for imagi- 
nary numbers? School Science and Mathe- 
matics. 37: 257-63. March 1937. 


There is hardly a text book in so-called inter- 
mediate algebra that does not contain a chapter 
on imaginary numbers. The students taking 
such courses “learn a great deal about the 
handling of such numbers. ... They can add, 
subtract, multiply, divide quantities involving 
imaginaries. Most of them also learn how to 
plot numbers by means of a coordinate system 
having two mutual perpendicular axes, one for 
the real, and the other for the imaginary 
values.”” But to the question ‘‘What are im- 
aginaries good for anyway?”’ the teacher usually 
answers that imaginaries are important in higher 
mathematics and in advanced physics, but that 
an explanation of their use would be too diffi- 
cult for the students to understand. To obviate 
such an unsatisfactory answer, the writer pre- 
sents in detail the following examples of the 
application of imaginary numbers: 

1. The construction of regular polygons. 

2. Resolutions of forces. 


An error, most likely a slip of the pen, ap- 
pears in the definition given of.an imaginary 
number as ‘‘an indicated square root of a nega- 
tive number.”’ It is, of course, 
even root of a negative number.” 


ae 


an indicated 


3. Ruth, J. T. /’ll take geometry. Bulletin of 
the Mathematics Section, Colorado Educa- 
tion Association. Vol. 1, no. 1. May 1936, 
pp. 9-10. 


A mining engineer enumerates some of the 
benefits that he derived from the study of 
geometry. 


4. Tremblay, Althéod. Generalization of Pas- 
cal’s arithmetical triangle. National Mathe- 
matics Magazine. 11: 255-58. March, 1937. 
As is well known, Pascal’s arithmetical tri- 

angle gives the coefficients of the terms in the 
expansion of a binomial. The writer generalizes 
the above and gives ‘‘a rule for forming a table 
of the coefficients of the terms of the mth power 
of a polynomial of n terms, all the coefficients 
being unity.” 

Arithmetic 

1. Wilson, Guy M. and Dalrymple, Charles O 
Useful fractions. Journal of Educational Re- 
search. 30: 341—47. January 1937. 

In order to answer the question, ‘‘what are 
the useful fractions, used enough in business and 
in life to justify drill-teaching for mastery?’’ the 
authors present two tables. One shows the dis- 
tribution and frequency of occurrence of frac- 
tions from previous studies. The other shows a 
summary of all the fractions of the Dalrymple 
study in terms of denominators, From a study 
of these two tables and from other considera- 
tions, they conclude that the fractions of social 
and business usage are ‘‘much simpler than the 
fractions of the schools. It may be remarked 
also, without fuller development at this time, 
that the operations and combinations of frac- 
tions in business are very, very simple in com- 
parison with school practices. . . . Needed mas- 
tery in fractions for common usage is limited to 
halves, thirds, fourths, eighths, and twelfths. 
Crossing of denominators seldom goes further 
than halves with fourths. Subtraction of frac- 
tions seldom occurs. .. . Division of a fraction 
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by a fraction almost never occurs. Indications 
are that this simple program of mastery in frac- 
tions can be best accomplished through an ob- 
jective non-manipulative procedure. Any fur- 
ther program in fractions should be purely in- 
formational. Unusual fractions should be left 
to learning on the job, when and if needed; they 
are no part of the grade task of the schools.” 


2. Wishard, G. W. The octo-binary system. 
National Mathematics Magazine. 11: 253 
54. March 1937. 


The writer does not believe that the decimal 
notation will be replaced by any other in our 
time. ‘But notwithstanding all this a research 
of the various number systems would be both 
interesting and instructive much more than is 
generally supposed. They contain many curiosi- 
ties that would throw light on mathematics. 
Their investigation has not been so thorough as 
many think.” 

The writer then points out that the advo- 
cates of the octonary system overlooked a very 
important property—how easily the octonary 
can be changed into the binary, and the binary 
into the octonary. He proves, moreover, that 
each octonary order is equal to three binary 
orders. 

The conclusion is that ‘Any grand numeric 
reform is hopeless now, and will continue to be 
so, until some very strong X-Rays of research 
be applied to the various number systems to 
find out what secrets and possibilities are in 
them. No two systems are the same, and no one 
contains all good points. No mere superficial 
inspection can determine the best scale and 
how to use it.”’ 

Unfortunately, only two references are in- 
cluded for one who may be interested in further 
study of the subject. 


Miscellaneous 


1. Dunnington, G. Waldo. (a) Johann Fried- 
rich Pfaff. National Mathematics Maga- 
zine. 11: 263-66. March 1937. (b) Wilhelm 
Pfaff, p. 267. 

Biographical notes of two mathematicians 
who were brothers and who lived in the end of the 
eighteenth century and in the beginning of the 
nineteenth. Bibliographical references are also 
given. 

2. Georges, J. S. Mathematics in the junior 

college. School Science and Mathematics. 

37: 302-16. March 1937. 

After bemoaning the general lack of under- 
standing of the true nature and function of 
mathematics, the writer outlines a method of 
research that he used in order to discover those 
topics that should be included in courses in 


mathematics designed for the students of a 
junior college. A detailed analysis is given of the 
courses offered as well as of the topics, tech- 
niques, and objectives included therein. 


3. James, Glenn. The cause and cure of de- 
linquency in college mathematics. National 
Mathematics Magazine. 11: 274-78. March 
1937. 

The writer describes the means he has used 
for many years to decrease the number of fail- 
ures in his classes in mathematics. 


4. Rawles, Thomas H. The advance of applied 
mathematics. Bulletin of the Mathematics 
Section, Colorado Education Association. 
Vol. 1, no. 1. May 1936, pp. 6-8. 


The writer enumerates the importance of 
mathematics in the following branches of in- 
dustry and _ science: 
sciences, 


aeronautics, biological 
geophysics, statistical 
methods, and psychology. In view of the in- 
creasingly important role that mathematics is 
playing in the intellectual life of America, the 
author urges that ‘‘Educators must also plan to 
provide mathematical instruction in the second- 
ary school comparable to that which students 
of the same age receive in Europe.” 


economics, 


5. Weaver, J. H. An experiment in cooperative 
teaching. National Mathematics Magazine. 
11: 268-73. March, 1937. 

“For a number of years there has been a 
feeling of dissatisfaction on the part of the mem- 
bers of the technical engineering departments 
fof Ohio State University] because students 
who had taken courses in college algebra, trig- 
onometry, analytic geometry and calculus, 
were not able to satisfactorily use the facts 
learned in these courses, when taking certain 
technical engineering courses. This dissatisfac- 
tion has led to the following suggestions: 

1. “That all mathematics required of en- 
gineering students should be taught by engineers 
who could presumably give the proper engineer- 
ing flavor to the topics taught. 

2. “That mathematics instructors who teach 
engineering students should be directly responsi- 
ble to the college of engineering in order that 
the college could require them to teach the 
mathematics needed by engineers in the way 
engineers want it taught.” 

The above proposals led to an experiment 
which is described in detail in the article. It 
was productive of two important results: ‘‘first, 
the students have been more impressed than 
every before with the value of mathematics as 
a tool in the solution of the problems of science 
and engineering .... Second, the members of 
the faculties of the technical engineering de- 
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partments are more keenly aware of the difficul- 
ties encountered in the teaching of mathematics 
and hence have a more sympathetic attitude 
toward the Department of Mathematics... .”’ 


6. Wrinkle, William L. 
modern curriculum for secondary education. 
Bulletin of the Mathematics Section, East- 
ern Division, Colorado Education Associa- 
tion. Vol. 1, no. 1. May 1936, pp. 3-6. 


Mathematics in the 


After quoting the opinions of some recog- 
nized writers on mathematical pedagogy, the 
author proposes the following program in 
mathematics for secondary education: 


1. ‘‘The mathematics now taught in the 
elementary school should be subjected to crit- 
ical study .... 

2. ‘““Mathematies instruction in the general 
program for secondary education in so far as 


formal class organization is concerned, should 
be extended only to the point that all students 
have a command of the fundamental abili- 
C108... xs 

3. “Algebra and geometry and the more 
advanced courses which are sometimes included 
in the program of senior high schools should be 
moved upward as far as possible. If only two 
years of mathematics are included in the high 
school program, these courses should be made 
available on the eleventh and twelfth grade 
levels rather than on the ninth and tenth. 

4. “All mathematics other than the fune- 
tional mathematics implied by the term ‘funda- 
mental abilities’ and the mathematics necessary 
to intelligent understanding of social and per- 
sonal problems should be made electives. 

5. ““Mathematies instruction should be ins 
corporated into the curriculum wherever it i- 


needed ....”’ 
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@ NEWS NOTES @ 





At Teachers College, Columbia University, 
from July 12th to August 20th, in addition to 
the major course on the teaching and super- 
vision of mathematics and one on the teaching 
of algebra given by Professor Reeve, the fol- 
lowing courses will be offered: 

By Dr. Clark: Teaching geometry in second- 
ary schools and teaching intuitive geometry 
in junior high schools. 

By Dr. Sanford: History of mathematics and 
a demonstration class in social and eco- 
nomic arithmetic. 

By Professor Shuster: Modern business arith- 
metic and field work in mathematics. 

By Miss Sutherland: Teaching arithmetic in 
primary grades, teaching arithmetic in 
intermediate grades, and professionalized 
subject matterin junior high school mathe- 
matics. 

By Dr. Swenson: Professionalized subject 
matter in senior high school mathematics 
and a demonstration class in integrated 
mathematics for the tenth vear. 

By Dr. Wolff: Teaching mathematics in the 
secondary schools of Germany and the cor- 
relation of secondary school mathematics 
with science and art. 

In addition the courses above, there will be 
conferences and discussions on current ques- 
tions in the teaching of mathematics which will 
be participated in by the faculty and the stu- 
dents on Thursday afternoons at 3:30 in the 
Lincoln School Auditorium. 


According to the New York Times of March 
21, 1937, Seniors at the New York University 
School of Commerce, Accounts and Finance 
have chosen Professor W. 8S. Schlauch as the 
most popular professor for the fourth successive 
year. Professor Schlauch is a member of the 
Accounting Department. He is also well known 
among members of the National Council of 
Teachers of Mathematics being at the present 
time an Associate Editor of the Mathematics 
Teacher. 7. 


A practical application of mathematies to 
life was presented by Miss Acenith Stafford of 
Evanston High School at a meeting of the 
Women’s Mathematics Club of Chicago and 
Vicinity on March 13 in the Rose Room of the 
Great Northern Hotel. 

Miss Stafford’s subject was ‘‘The Mathe- 
maties of Photography.’ Through the use of 
stereopticon slides, Miss Stafford explained the 
mathematical construction of the camera, show- 


ing the practical application of theorems in 
geometry, demonstrating each theorem, and de- 
riving each formula through algebra. Thus every 
part of the camera and every number designated 
on the camera was given a mathematical analy- 
sis. From the mathematics of the camera, Miss 
Stafford then proceeded to demonstrate the 
mathematics of photography, proving to all 
that a good picture depended on a thorough 
knowledge of mathematics. 

The talk was so illuminating and so con- 
structive to teachers as well as to students of 
mathematics that it is hoped that Miss Stafford 
will enlarge her slides into posters to be dis- 
played at some future mathematics exhibit. 


Ina D. FoGcetson 


At the fourth meeting of the Men’s Mathe- 
matical Club of Chicago and the Metropolitan 
area on March 19th, Professor Charles H. Judd, 
Chairman of the Department of Education of 
the University of Chicago, spoke on the topic 
“Why Is it Difficult For Students to Master 
Mathematics?” 

Dr. Judd is interested in the cause of pupil 
difficulty in mathematics and has made con- 
tributions to this field. Since he sees the values 
a pupil may derive from the study of mathe- 
matics, he is a vigorous advocate for mathe- 
matical training. However, with the same vigor 
he condemns the way in which the subject is 
often taught and the results frequently at- 
tained. 


The Mathematics Section of the Florida 
State Teachers Association met at Orlando on 
Friday, March 19th, with Mrs. Helen Smith 
Hall of Tallahassee as Chairman. Mr. L. Vin- 
cent Mead of St. Petersburg was Vice Chair- 
man. Professor W. D. Reeve of Teachers Col- 
lege, Columbia University, spoke on the topic, 
‘*Pressing Curriculum Problems in the Teaching 
of Mathematics.” 
followed. 


A round table discussion 


The Mathematics Section of the Tennessee 
State Teachers Association was held in Nash- 
ville on Friday, March 26th, with Miss Alice 
E. Davies of Martin presiding. The program 
follows: 


9:00— 9:10 Introductory Remarks. 

9:10— 9:30 Address: ‘‘The Development of 
Mathematics in the Secondary 
School.’?’ Mr. H. B. McDonough, 
Culleoka. 


9:30— 9:45 Address: ‘“‘The Place of Mathe- 
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matics in the Curriculum of the 
Elementary School.’”? Miss Mar- 
garet Lacy, Austin Peay Normal 
School, Clarksville. 
9:45-10:00 Address: ‘‘Mathematies in Rela- 
tion to Physies.”” Dr. Carroll W. 
Bryant, University of Tennessee 
Junior College, Martin. 
10:00-10:20 Address: ‘‘Providing for Indi- 
vidual Needs in Ninth and Tenth 
Grade Algebra.’”’ Miss Velma 
Cloyd, Training School of State 
Teachers College, Johnson City. 
10:20 Adjounrment for General Session. 
12:30 Luncheon—University Club. 
2:30 Address: ‘‘Applications the Bet- 
ter Half of Mathematies,’’ Dr. 
Wilson L. Miser, Vanderbilt 
University. 
2:40— 3:30 Address: ‘‘Mathematics and the 
Integrated Program,’’ Dr. W. D. 
Reeve, Teachers College, Colum- 
bia University. 

Officers elected for next year are Lyndon 
Jennings, Tullahoma High School, chairman; 
Horace Baker, Gallatin High School, vice- 
president; Elizabeth England, Central High 
School, Nashville, secretary. 





Miss Marjorie Smith of Decatur, Alabama 
reports the following: 


The district meeting of the mathematics 
teachers was held Saturday in the library of 
Decatur junior high school. A representative 
group of interested mathematics teachers from 
the entire Tennessee Valley was present. The 
subject for study at this meeting was “The Place 
of Algebra in the School Course of Study.” 

The meeting was called to order by the 
president, Eugene Speer. He read a letter of 
resignation from the secretary and treasurer of 
the association, Miss Florence Tillman. Miss 
Dorothy Cornelius of Decatur was elected to 
fill the unexpired term. 

J. M. Givens of Decatur junior high school, 
gave a fitting and stirring welcome to the group 
assembled. This welcome was answered by Mr. 
Howell, principal of the Madison county high 
school. 

The meeting was then turned over to the 
vice-president, Miss Terry, of Russellville, who 
presented the following program: 

The Place of Mathematics in the High 
School Curriculum, Supt. W. W. Benson, 
Decatur. 

High School Mathematics—Misses Lila 
Prichett, Sarah Bloodworth and Elizabeth Eich, 
Decatur. 


Play, Alice in Dozenland—Decatur Music 
Club. 

The meeting adjourned for lunch. 

A short business session was held after 
lunch. The group accepted as its name, The 
Tennessee Valley Mathematics Association. It 
was agreed that the association would meet 
twice a year. Its purpose is to promote the ad- 
vancement of mathematics in the United 
States and especially in the Tennessee Valley 
through research and reading. 

Mrs. J. B. Clopton was elected as a repre- 
sentative of the members on the board of execu- 
tion. 

The program of the afternoon was made up 
of the following discussion: 

Equations— Miss Louise Ussery, Decatur. 

Exponents— Miss Annie Merts, Hunsville. 

Graphs— Miss Elsie Kilpatrick, Athens Col- 
lege. 

Transposition—Earl Melette, Gurley. 

Factors—Mrs. J. B. Clopton, Huntsville. 

Tractions— Miss Kathryn Wyant, Athens 
College. 

Round Table—J. Miller Terry, Russellville. 

The next meeting was agreed upon to be 
held in the Huntsville high school on November 
20, 1937. The subject for study will be Geome- 
try. 


Who Escapes Mathematical Woes? 


One of the written reactions to the report of 
the American Chemical Society’s Committee on 
the Teaching of High School Chemistry! was 
recently published? in this Journal. The author 
protested that college students’ difficulties 
could not possibly result from poor high school 
teaching of sciences alone, but that the diffi- 
culties began much earlier in pupils’ lives. Com- 
ments from teachers widely distributed in 
position and in subject taught, and quoted with 
the permission of the commentators, will show 
how general is the lack of adequate preparation 
for further work, in those whom colleges must 
accept in order to maintain their present sizes, 
or to satisfy the demands of their constituen- 
cies. 

Dr. Fernandus Payne, Professor of Zoology 
and Dean of the Graduate School, Indiana 
University, unreservedly agreed with the posi- 
tion taken. He went on to say: 


1. I watched the children go through the 
grades and high schools within the last few 


* ae and Society 43: 604-606. May 2, 
1936. 

News Edition, Ind. Eng. Chem. 14: 147-148. 
April 20, 1936. 

2 Rogers, Charles F. ‘‘Arithmetic and emo- 
tional difficulties in some university students.” 
ioe Mathematics Teacher 30: 3-9. January, 
1937. 
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years, and I am particularly impressed with the 
breadth of the fields which the schools attempt 
to cover, and I am equally impressed with the 
thin veneer which the students are given. Per- 
sonally I should rather have a child of my own 
learn more about a few subjects than a little 
about many. 


A teacher of long experience in publie and 
private schools said: 


2. I only wish I knew just where students 


develop this emotional bloc against arithmetic. 
High school students have already developed it. 
The mere mention of fractions, decimals, or 
analysis problems immediately sets up nega- 
tivisms that must be hurdled before they can 
begin tolearn.... 


Miss Laura O. Gale, of Tucson, Arizona, 
Senior High School, wrote: 


3. ...to tell you how thoroughly I agree 
with you. I might even add that some of the 
“abdominal consternation” of many students 
can be traced to the openly expressed ‘‘I don’t 
suppose John—(or especially Mary)—will be 
able to do more than barely pass in mathe- 
matics. I was never able to A snertbredl it, and 
it’s just as hard for him!” 


Miss Mary L. Edwards, Mathematics, 
Roosevelt High School, Minneapolis, in dis- 
cussing the psycho-arithmetic troubles of high- 
school pupils concluded: 


4. Many students avoid subjects and teach- 
ers that require concentration. Part of the pu- 
pils’ difficulties comes from lack of feeling for the 
structure of a sentence. Attempted definitions 
often lack a subject, a predicate, or both. 

The teaching of fractions and decimals in 
grades and in junior high schools is ineffective 
for the majority of students. This is not due to 
a Jack of hard work by the teachers. I think 
many students are not mentally able to grasp 
fractions at that age. Fractions can be taught in 
the eleventh grade, in Higher Algebra I, and I 
make that one of our chief objectives. 

If Mr. Rogers wants his students to handle 
fractions, he had better fall to and teach them. 
They should get this training in the high school, 
but if they do not, they will ‘‘never learn 
younger.” Their need of the skills, if they realize 
it, should furnish an incentive. 

Due to promoting every one, students do 
not have to think, to pass, so why bother? Most 
of us are lazy about mental effort. 

‘Freedom from distractions?”’ It would be 
heavenly! So much time is simply wasted. 


The author, to whom these remarks were 
addressed, claims that he had long since fallen 
to the attempts to teach fractions, decimals, 
percentage, ratios, but admits that he gave up 
proportions as dangerous to present students 
with the relatively low, immediate mathemati- 
cal need or ability which he found in students in 
his present courses. 

A teacher of physics also from Roosevelt 
High School, Mr. C. J. Ulrich, insisted that: 


5. We too suffer from the lack of preparation 
of our students in physics and chemistry, their 


lack of concentration, their inability to under- 
stand English or to express their thoughts if 
they have any. Very little higher mathematics 
is ever called for in our subjects; if they only 
knew ordinary arithmetic we would be able 
to accomplish much more than we do now. 


Both in the original study,? and in the state- 
ments and implications of these comments we 
see again that pupils have come up from lower 
grades unable or unwilling to exert themselves 
either because there was no need for effort, or 
there was too little motivation which made 
knowledge a creditable, valuable acquisition. 

Principal Louis G. Cook, Edison High 
School, Minneapolis, is sympathetic toward the 
conditions described. It is his opinion that: 

6. The difficulty is even more apparent in 
the secondary school. 

The underlying causes are not so clear. The 
conclusion that it is due to poorly trained 
teachers is hardly an adequate explanation. 
Pupils from all parts of the country and all 
kinds of schools—public and private—are too 
much alike to make such a simple explanation 
hold water. Even college graduates ‘‘cum 
laude’ frequently still show many of the symp- 
toms. 

However I am sure much can be done, and 
the first step is to state the problem. 


In this he agrees with quotation 2. Some of 
’ reside in the 
homes of the pupils and in the undetermined 
gray matter of the sufferers; but absolute in- 
ability to attain some mental processes is diffi- 
cult to establish with certainty. 

Professor Harl R. Douglass, Secondary Edu- 
cation, University of Minnesota ascribes the 
difficulties of students at least in part, to at- 
tempts to cover teo much ground and too much 
emphasis on memory. He said of the paper: 


‘ ° 
the obscure “underlying causes’ 


7. Two aspects of it particularly appeal to 
me as being sound as they tally with my own 
observations. One is the fact that the students 
are not at all competent in the application of 
the simplest things in algebra and in arithmetic, 
due in part to an attempt to cover too much 
ground in both arithmetic and algebra with the 
average students. A second has to do with the 
inability of the student to do some thinking for 
himself due to the fact that there is a very 
marked tendency to emphasize memory all out 
of proportion to other outcomes. I have also ob- 
saul that I think that this tendency is height- 
ened rather than diminished in the large ma- 
jority of University courses. 


The comments of Professor J. C. Jensen, 
Head of Physies, Nebraska Wesleyan Uni- 
versity, Lincoln, have been quoted at length.* 
Jensen said: 

8. I am as strongly convinced as you that 


one of the fundamental difficulties with students 
in physics and chemistry is their lack of mastery 


3’ Gortner, R. A. and Rogers, C. F. ‘‘Second- 
ary Education, Arithmetic and College Science 
Students,’’ School and Society 45: in press. 
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of the most elementary principles of common 
arithmetic. ... From 20 to 30 per cent of my 
average class in General Physics are unable at 
the beginning of the course to find what per 
cent 6 is of 8 and be sure they are right. Many of 
them would unhesitatingly write 0.75 per cent. 
Simple proportion is an unknown quantity to at 
least a fourth of them, and a similar portion 
would be unable to find the area of a circle or 
its circumference and be sure they were cor- 
rect.... Just had an eighth grade lad in the 
office for a Boy Scout merit badge in Photogra- 
phy. I asked him how to find the area of the 
beam of light through the lens and he replied 
“Three and one-half times the distance across 
the lens.’’ On further questioning I learned that 
he had never been taught how to find the area 
of a circle, and is now studying commercial 
arithmetic. 


Quotations 5 and 8 are from experienced 
physics teachers more 
mathematical than is elementary chemistry. 
All of these eight quotations represent the ma- 
ture opinion of persons who may possibly be 
unable to discern present-day needs in the 
education of American youth because all of 
them began their professional careers in the 
dim days of rutty, dusty roads and iron wagon 
tires. Their present positions and activities com- 
pletely eliminate such an ugly thought. 

One more opinion, to make it an unanimous 
judgment by nine, is quoted from Professor C.S. 
Carlson, Head of Mathematies, St. Olaf College, 
Northfield, Minnesota. He asked: 

9. May I add that I believe we are now 
reaping the first harvest from the seeds of the 
educational theory that says that we should 
teach only the utilitarian mathematics in the 
grades and the high schools? As a criterion for 
practical mathematics may I reiterate the well 
known epigram “that it is not what mathe- 
matics we can get along without, but what we 
would use if we knew more, that determines 
what is practical in mathematics?” 


whose subjects are 


In his last sentence Professor Carlson re- 
stated the thesis of K. P. Williams’ address at 
Columbia University’ in July, 1936, that the 
usable mathematics is the practical mathe- 
matics. 

Unfortunately those who completely dis- 
agreed with the trends of the quoted comments 
have kept their own counsel. Contradictory 
comments with reasons would be as illuminat- 
ing as those given above. 

Few teachers believe that a complete or last- 
ing solution to student difficulties is attainable. 
Many of them do believe, however, that an im- 
provement in the quality of selected students is 
possible, by more and better chances to learn, 
by better teaching, by limitation of precollege 
curricula, or some combination of all three. 

4 Williams, K. P. ““‘Why we teach mathe- 
matics.”’ The Mathematics Teacher 29: 271-280. 
October, 1936. 


These 


confirm the 
original claim that college student’s deficiencies 


quoted statements 
are of early origin in precollege schooling. They 
also show that student capacity for independent 
attack upon problems of any sort is as notice- 
ably lacking in other fields as it is in elementary 
chemistry..-CHARLES F. RoGers, Division of 
Agricultural Biochemistry, University of Min- 
nesota. 


The Illinois section of the Mathematical 
Association of America will meet at DeKalb, 
Ill. on May 14 and 15, 1987. The program 
follows: 

1. “A problem in analysis,’’ Professor G. E 
Moore, University of Illinois. 

2. ‘The removal of certain restrictions from 
Simpson’s Rule,’”’ Professor W. C. Krathwohl, 
Armour Institute of Technology. 

3. “‘A simplified calculation of a statistical 
problem,” Professor C. N. Mills, Illinois State 
Normal University. 

4. “Affine differential geometry of curves 
and ruled surfaces,’’ Professor H. A. Simmons, 
Northwestern University. 

5. “Explorations in new dimensions,’’ D1 
Luise Lange. 

6. Evening lecture (illustrated) “At the in- 
ternational congress last summer,’’ Professor 
Rufus Oldenburger, Armour Institute of Tech- 
nology. 

7. “Topies in general mathematies,’’ Pro- 
fessor G. D. Gore, Central Chicago Y.M.C.A 
College. 

8. “Symposium on Mathematics in the 

Junior College.” 


Mr. Nathan Lazar of the Alexander 
Hamilton High School in Brooklyn will be the 
speaker at the last dinner meeting of Section 19 
(Mathematics) of the New York Society for 
the Experimental Study of Education at the 
Men’s Faculty Club of Columbia University 
in New York City on Saturday evening May 
15 at 6:30. His topie will be “The Value of 
Certain Logical Concepts in the Teaching of 
Demonstrative Geometry.” 


Readers of the ‘Mathematics Teacher” may 
be interested in knowing how the problem o! 
increased enrollment and larger classes has been 
met by the Mathematics Department of the 
University of Washington. 

For a number of years it has been depart- 
mental practice to limit the size of the mathe- 
matics classes to around 25. For the last two 
years, however, a very considerable increase in 
registration with no addition made to the regu- 
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lar staff has necessitated an upward revision in 
the size of sections so that these now run around 
30-35. 

We cite the following figures for the Autumn 
Quarter: 


Total Registration Number of Average 


Year in Mathematics Sections per 


Section 





1414 55 25 
1616 56 29 





1935-36 
1936-37 


With respect to the average in each case it 
should be kept in mind that some of the sections 
are graduate in character and range from 6 to 12 
persons per section. It follows that freshman- 
sophomore classes will run higher than the 
average indicated. For the present quarter 
freshman sections of 35 are relatively common. 

The larger sectional average means among 
other things a proportionate increase in the 
correcting of papers and attendant clerical work 
which could easily prove to be burdensome. This 
phase of the problem has been solved at Wash- 
ington by assigning a reader to every section 
whose enrollment runs over 30 or if there are 
not quite enough readers, to sections around 35. 

A practice adopted by a number of instruc- 
tors is to give a written quiz about once a week 
in a five hour course. Careful reading of 35 
papers requires about four hours which is the 
amount of reader time allotted for eachsection. 

As far as the instructors are concerned the 
system works out very well. Most instructors 
prefer sections of 35 with a reader to classes of 
25 in which they must grade their own papers. 
As one research man put it when the reader 
system was adopted, ‘‘Now my classes will be 
sure to get their quota of quizzes.”’ 

In the past faculty members have frequently 
felt compelled to neglect teaching, in part at 
least, in order to get some research done, or 
neglect research in order to do conscientious 
teaching. To this long standing conundrum 
reader assistance offers a very welcome solution. 

The establishment of readerships is a great 
help to the research man and an even greater 
boon to his classes. Speaking generally, the re- 
search man makes an _ excellent classroom 
teacher because of his insight and enthusiasm 
for the subject—but correcting papers and 
keeping an accurate clerical record is a chore 
and doubly so because of the time it takes 
away from research. This sort of thing the 
reader can do for him as well or better than he 
can for himself. 

Another activity which is not particularly 
congenial to the research man, again because of 
the time it takes, is helping the slower members 
of his classes—tutoring is what it amounts to. 
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This, too, is a service which can be effectively 
rendered by well trained seniors and graduates 
as part of the reader service, 

From the reader’s point of view also the 
plan is very advantageous. The careful grading 
of papers gives about as much insight into the 
teaching procedure as is possible short of being 
given complete charge of a class. Incidentally, 
the compensation which the reader received 
helps to solve the problem of staying in school, 
and this in turn helps to build up the graduate 
work of the department. 

If the reader is given opportunity to help in 
the preparation of the examination questions, 
the grading is made easier and the entire pro- 
cedure is more interesting and profitable for 
the reader as well as more effective for the class 
concerned, 

We consider finally the question whether 
the students in the larger sections with reader 
assistance are as well off as those who find 
themselves in smaller classes. In the writer’s 
opinion the reader assistance represents a pure 
gain without compensating loss. 

The theory of the small class is that it gives 
more opportunity for individual contact, more 
board work, etc. All this implies, however, a 
class as small as 12 or 15. With a class of 25 it is 
already impractical to send every one to the 
blackboard. The writer prefers to have not more 
than two or three students at the most explain- 
ing at the board during a class period. On the 
other hand it is perfectly feasible for all the 
members of a class to work at their seats under 
the instructor’s guidance. 

With this conception of the teaching of a 
class of 25 it is plain that increasing the number 
to 35 calls for no decrease in efficiency providing 
that the physical factors, room size, light and 
acoustics, are all satisfactory. On the contrary, 
returning to the students quiz papers which 
have been carefully annotated and graded is 
of very great value. 

To sum up the reader assistance plan 
though adopted originally as a makeshift device 
has commended itself to every one concerned 
to such a degree that it will undoubtedly be- 
come a permanent policy with the Mathe- 
matics Department of the University of Wash- 
ington.—A. R. JeRBERT, University of Wash- 
ington, December 7, 1936. 





The sixth meeting of the Men’s Mathemat- 
ics Club of Chicago was held on Friday, April 
16th. The program consisted of a discussion of 
the topic ‘‘Suggestions for Meeting the Changes 
Relating to Mathematics in the Chicago High 
School Curriculum.”’ 

Mr. J. R. McDonald was Chairman and the 
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following persons gave brief reports on particu- 
lar aspects of the topic: T. J. Johnson, Chicago 
Normal College; W. G. Hendershot, Roosevelt 
High School; Wm. H. Hearne, Lane Technical 
High School; D. Talmage Petty, Francis W. 
Parker School. 


The Mathematics Section of the Alabama 
Education Association met at Phillips High 
School in Birmingham on March 19th with an 
attendance of about 200. A report on the publi- 
cations of the National Council of Teachers of 
mathematics (The Mathematics Teacher and 
the Yearbooks) was made by Mr. J. Eli Allen, 
the state representative of the Council. Especial 
emphasis was put on membership in order to 
get every teacher to improve the quality of in- 
struction and increase his interest in his work. 


Dr. Katherine Wyant of Athens College re- 
ported on the organization of mathematics 
teachers in North Alabama, known as the 
“Tennessee Valley Mathematics Association.” 
Programs were held in November and Febru- 
ary and the interest and attendance were good. 

Professor Walter W. Hart formerly of the 
University of Wisconsin gave a most helpful and 
inspiring address on ‘‘Mathematies in Progres- 
sive Education.’”’ His emphasis on ‘‘Teach what 
May be Used”’ as well as ‘‘Teach What is Used”’ 
pointed out some dangerous tendencies in pres- 
ent day curriculum making. The enthusiasm 
with which Professor Hart was received was 
clearly shown by a large group joining in a 
‘post mortem”’ after the close of the meeting. 

Officers: T. A. Bancroft, President; M. H. 
Pearson, Vice President; Katherine Wyant, 
Secretary-Treasurer. 


Summer Meeting of The National Council of Teachers of Mathematics 


THE National Council of Teachers of 
Mathematics will hold its annual summer 
meeting on the afternoons of June 28, 29 
and 30, in the church house of the Central 
Methodist Church, Woodward ana Adams 
Avenue, Detroit. On Monday afternoon, 
June 28, the high school sections are meet- 
ing jointly with the Department of 
Secondary Education in the Cass High 
School. Teachers of mathematics should 
make a point of including this Detroit 
meeting in their summer plans. 

One of the features of this program is a 
discussion luncheon, similar to the one at 
the Chicago meeting in February. The list 
of topics and leaders for each topic is not 
yet complete. If there is a topic you would 
like discussed at one of the tables, please 
send it before June first to President Mar- 
tha Hildebrandt at 808 South Second 
Avenue, Maywood, Illinois. 

Tables at the luncheon will be limited 
to ten people. If you wish an advance 
reservation, send a stamped selfaddressed 
envelope to the President after June first 
and she will send you a mimeographed 
list of the topics and their leaders and tell 
you how to make your reservations. Here 


are some of the topics already listed: 
“Beginning Geometry with Construc- 
tions”; ‘‘What Shall We Teach during 
the First Six Weeks of Plane Geometry”; 
The Next Step in Mathematics Educa- 
tion’’; “The Contribution of Mathematics 
to Other Junior High School Subjects and 
How They May Be Used to Enrich 
Mathematies.’’ Among the leaders to date 
some are from the far West, some are 
from the East coast and some from the 
Middle West. 

Room 1316 of the Statler Hotel is the 
headquarters of the Council. Register here 
as soon as you can after coming to De- 
troit. Here luncheon tickets will be sold, 
publications of the Council may be 
bought and dues may be paid. A lost and 
found desk, a service desk at which you 
can get information, leave notices for 
your friends, and the like will be provided. 

The annual meeting at Chicago was a 
fine one because so many attended. Five 
hundred were expected and a thousand 
came. Can it be done again? Let us make 
this the best summer meeting the Council 
has ever had. Come to Detroit! 





yy 


RS 





re- 
ics 
he 


ru- 
yd. 
he 
nd 
es- 
iat 


ics 


ed: 
uc- 
ing 
- . 
ca- 
Lies 
ind 
ich 
ate 
are 
the 


the 
ere 
De- 
old, 

be 
and 
you 

for 
led. 
is a 
‘ive 
and 
ake 
neil 





Program of the Detroit Meeting 


Of The National Council of Teachers of Mathematics 


First Session—Arithmetic Section 


Monday, June 28, 2:00 P.M. Auditorium 
of Church House of the Central 
Methodist Church, Woodward and 
Adams Ave. 

General Topic: ARITHMETIC READINESS IN 
THE ELEMENTARY GRADES 

Presiding: H. C. Christofferson, Miami 
University, Oxford, Ohio. 

1. The Transition from an Incidental to an 
Organized Program of Number Work. 
C. L. Thiele, Supervisor Exact Sci- 
ences, Detroit, Michigan 

2. Arithmetic Readiness and Curriculum 
Construction. 

Ben Sueltz, State Normal School, Cort- 
land, New York 

3. The Development of Number Compre- 
hension in the Primary Grades. 

R. L. Morton, Ohio University, Athens, 
Ohio 

4. A General Educator 

metic Readiness. 

Clifford Woody, University of Michi- 

gan, Ann Arbor, Michigan 

A Critique on the Report of the Com- 

mittee of Seven. 

W.A. Brownell, Duke University, Dur- 

ham, North Carolina 

6. Opportunity for Questions to 
Speaker, or for Discussion. 


Joint Session with the Department 
of Secondary Education 


Monday, June 28, 3:00 P.M. Cass High 
School. 
General Topic: Funcrion or ExTra-Cur- 
RICULAR ACTIVITIES IN MATHEMAT- 
Ics 
Presiding: Martha Hildebrandt. 
1. Use of Enrichment Materials in High 
School Mathematics. 
Joseph G. Shuttlesworth, SummitHigh 
School, Summit, New Jersey 
2. Mathematics in Photography. 
trated.) 
Acenith Stafford, Evanston Twp. High 
School, Evanston, Illinois 
3. Field Work in Mathematics. 
Edwin A. Beito, University of Wichita, 
Wichita, Kansas 
4. Extra-Curricular Activities in 
High School Mathematics. 
Ruth Boggs, Hibberd Junior High 
School, Richmond, Virginia 


Looks at Arith- 
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5. Discussion: Norman Anning, Univer- 
sity of Michigan, 
Ann Arbor, Michigan 
A. Brown Miller, 
mont Jr. High School 
Training School, Cleve- 
land, Ohio 


Fair- 


Second Session 
Wednesday, June 29, 2:00 P.M. 
Auditorium of the Church House of the 
Central Methodist Church, Wood- 
ward and Adams Ave. 
1. An Answer to the Question, “Why 
Should Students Study Mathematics?” 
Harry C. Carver, University of Michi- 
gan, Ann Arbor, Michigan 
Some Theoretical and Practical Mathe- 
matics Required by the Automobile In- 
dustry. 
J. O. Almen, Head of Dynamics Engi- 
neering Section, General Motors, De- 
troit, Michigan 
3. From the Study of Mathematics to an 
Appreciation of the Fine Arts. (Illus- 
trated.) 
George Wolff, Duesseldorf-Oberkassel, 
Germany 


bo 


Discussion Luncheon 


Wednesday, June 30, at 12:00 noon 
Detroit Room, Detroit-Leland Hotel 
Please make your table reservations in 
advance at headquarters, 1316 Statler 
Hotel or at Council meetings. 


Third Session 


Wednesday, June 30, 2:30 P.M. 
Auditorium of the Church House of the 
Central Methodist Church 

1. Predicting Success in Algebra. 
Henry Eddy, Assistant Principal, Den- 
by High School, Detroit, Michigan 

2. The Relationship of Qualitative Mental 
Differences to Learning in Mathematics. 
Harry J. Baker, Director of the Psycho- 
logical Clinic, Detroit Public Schools 

3. A Short Survey of Work being done in 
Ninth Grade Mathematics 
John Everett, Western State Teachers 
College, Kalamazoo, Michigan 

4. How Are We Meeting the Problems of 
Ninth Grade W ork? 
Mary A. Potter, Supervisor of Mathe- 
matics, Racine, Wisconsin 

5. Discussion. 
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Mathematics for the Million. By Lancelot Hog- 
ben. New York, 1937. W. W. Norton and 
Company, Pp. x +647. Price, $3.75. 

To attempt to write a review of this book, 
condensing it to a dozen pages, would be in the 
nature of a misdemeanor; to attempt it in a half 
dozen pages would be a felony; but to limit it to 
four pages or thereabouts is a crime—a capital 
crime. The book admits of no worthy summary 
in the conventional space generally allowed to a 
review, and to get a real grasp of its contents, 
its mission, and its distinguishing features is 
possible only by reading the book itself. 

It is not a textbook—far from it. It is not a 
history although it shows great skill in linking 
the story of mathematics with the subject as it 
must be presented by a successful teacher. It is 
not a book on educational methods, for which 
many a reader is likely to be truly thankful. It 
can best be characterized by saying that it 
represents a holy war, a rebellion against stu- 
pidity in the presentation of mathematics in 
our secondary schools and colleges. It is not a 
brief rebellion; the warfare map ranges over 
more than six hundred pages, and the war is 
not even then completed. 

All wars have their beginning either in the 
desire for gain, for the conquering of the lands 
or goods of neighboring peoples; or else, as in 
the case of civil wars, for the purpose of remedy- 
ing of wrongs committed by despotism. This 
book represents no attempt at conquest, it 
represents a war for the betterment of condi- 
tions. In particular, it represents the swing of a 
pendulum which has gone from the stupid, dull, 
almost aimless teaching of elementary mathe- 
matics, to the equally stupid, dull, and almost 
aimless efforts of some of our schools of educa- 
tion to banish substantially all of mathematics 
from our curricula. Between these two swings of 
the pendulum, Mr. Hogben sets up a neutral 
point in which there remains the best of the past 
and that of the “‘pioneers,”’ “shock forces,’’ 
“forward leaders,’’ and other bands which glory 
in the childish names of some of our curriculum 
makers of today. At this point he reveals the 
riches of the past and the dangers of negation 
ahead. 

The book is a study of sociology in that it 
shows the social needs of mathematics which 
have appeared since the world of mankind be- 
gan. The author reveals mathematics as ‘‘the 
mirror of civilization,” casting aside the weak 
attempt of some of our ‘‘pioneers”’ to make the 


cultured world of the present realize that the 
past has no lesson for our generation. He gives 
to youth a story which is both interesting and 
valuable and which opens a new vista for the 
youth and the adult as well. 

The author then leads his readers to take 
“the First Steps in Measurement, or Mathe- 
matics in Prehistory,’”’ thus basing the new 
subject on the solid foundation of simple meas- 
urement—not the “one-two-three,’”’ but the 
“how big,’’—the tangible rather than the 
talkable. Of course, this is not new. Pestalozzi 
did the same thing, but it is new in the skillful 
manner in which it is presented. The next step 
leads from measurement to number, or as the 
author says, to ‘‘The Grammar of Size, Order 
and Number.”’ It is here that the reader is intro- 
duced to a new philosophy of the elements of 
mathematics, a subject altogether too little 
understood by most teachers, but here presented 
with such clarity as to be assimilated without 
undue effort. The author speaks of ‘Translating 
Number Language,” leading the reader to ap- 
preciate the intimate relationships among 
numerals, alphabetic values, simple equations, 
lengths, areas, angles, and the functions of 
angles which open the gate to simple trigo- 
nometry. Taken as a whole, this is perhaps the 
most striking chapter in the book, leading to a 
simple blending of so many features of ele- 
mentary mathematics that are often treated as 
wholely unrelated. 

The book then proceeds to open the higher 
chapters of the elementary theory of numbers 
and spaces. The first title (Chapter IV) is (may 
we say’) very clever,—‘‘Euclid without tears, 
or What you can do with Geometry,” with an 
unconventional historical sketch, showing how 
the world came to know and to use the geometry 
which extends from simple measurements to 
pictures of a streamlined motor car. The chap- 
ter considers intuitive geometry with no at- 
tempt to assume the postulates of Euclid and 
with no formal logic. Perhaps this is the better 
procedure inasmuch as it is a frank way of say- 
ing that two triangles are congruent if certain 
“rules’’ which seem to be safe are to be taken 
as true. Like it or not, this plan leads to many 
interesting applications to simple astronom) 
and to measurements. There is no law to say 
that we may not lay aside the old logic if we are 
content to do so. Certain it is that no one can 
look at the array of interesting diagrams on the 
sixty pages beginning with page 118 without 


252 





as =. 


— = «ed 





the 
ves 
ind 
the 


ike 
he- 
ew 
1S- 
the 
the 
Zi 
lful 
tep 
the 
der 
ro- 
of 
ttle 
ted 
out 
ing 
ap- 
ong 
ns, 

of 
go- 
the 
oa 
ele- 
l as 


her 
ers 
nay 
ars, 
an 
1OW 
‘try 
to 
ap- 
at- 
and 
tter 
ay- 
PAln 
ken 
any 
my 





NEWS 


feeling that the future may with safety decide 
to abandon certain familiar assumptions and 
introduce others in their stead, frankly admit- 
ting that it lays aside the precise logic of Euclid 
in establishing the great truths of geometry. 
There is certainly a freshness in such problems 
as ‘‘In a Devonshire village the shadow of a 
telegraph pole was shortest at the time when 
the radio program gave Greenwich time as 
12:14 p.m. on September Ist. What was its 
longitude?’”’ Such problems have an interest for 
schoolboys that is rarely found in our textbooks. 
They show the free interrelations of arithmetic, 
algebra, geometry, and trigonometry, these 
being frequently mentioned. 

Chapter V has the interesting title ““From 
Crisis to Crossword Puzzles’’ and its contents 
lead to such interesting topics as figurate num- 
bers, magic squares, permutations, series, and 
roots, all treated in a simple manner that will 
interest even the dull pupils. 

The lack of space forbids any detailed men- 
tion of the subsequent chapters. It must there- 
fore suffice to say that they refer to ‘‘The Size 
of the World,”’ ‘The Dawn of Nothing,’’ ‘‘The 
World 


Encompassed,” ‘‘The Reformation of 


BOOKS 253 


Arith- 
(including logarithms), ‘‘The Arithmetic 
of Growth and Shape” (calculus), and “Statis- 
ties, or the Arithmetic of Human Welfare.”’ 
Such an array may seem impossible as a 


Geometry,” ‘‘The Collectivization of 
metic” 


guide to elementary mathematics in an Ameri- 
can high school or junior college, but if a 
teacher feels that way, that is the teacher who 
by all means should own (not merely borrow) 
this book. Probably it will not be used as a 
textbook in many such schools, but it can be 
used by any teacher as an inspiring book and 
one which will aid in the socializing of the sub- 
ject, in the best sense of the word. 

The book has its imperfections and occasion- 
ally the reader may well doubt certain minor 
historical statements; but if this writer were to 
advise every teacher of mathematics who could 
buy only a single book this year on the selection 
of material for the teaching of the subject, he 
would recommend this new and inspiring work. 
It will raise the question as to whether ‘‘Good 
Old England” is, after all, as conservative as we 
ignorantly dream, and whether her “Offspring 
in the West” is as progressive as we so loudly 


claim.—Davip EUGENE SMITH. 
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